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ENVIRONMENTAL PRIORITY INITIATIVE PRELIMINARY ASSESSMENT

PART I: SITE INFORMATION

1. Site Name Browning-Ferris Industry of EIi7.abeth, New Jersey, Inc.

Contact Person Dennis Galbraith

Street 714 Division Street

City Elizabeth State ..NL... Zip 07207

2. County Union

3. EPA ID No. N;JD058117979

4. Latitude 40° 40' 26" Longitude 74° 11' 2S"

USGS Quad. Elizabeth

5. Owner

Street

City

6. Operator

Street

City

F.J,' & R.E. Gentempo Tel. No. (908) 352-2222

P.O. Box 50S

Eli7.atleth State ..NL... Zip 07207

Browning-Ferris Industry of Elizabeth, New Jersey, Inc. Tel. No. (90S) 352-2222

714 Division Street

Elizabeth State ..NL Zip 07207

7. Type of Ownership

...x Private

_ County

Federal

_ Municipal

State

Unknown Other _

8. OwnerlOperator Notification on File

.x RCRA 3001 Date S/20/S0 CERCLA 103c Date _1_1_

None Unknown



Page 2

PART I: SITE INFORMATION (continued)

9. Permit Information

Pennit No. Date Issued Expiration Date Comments

None

10. Site Status

-.X Active Inactive Unknown

11. Years of Operation 1115/74 to present

12. Identify all solid waste management units (SWMUs)* (e.g., landfill, surface impoundment, piles,
stained soil, above or below ground tanks or containers, land treatment, etc.) on site. Use additional
pages, as necessary.

(a) Solid Waste Management Units

1. Fonner (Solid and Hazardous Waste) Transfer Station

(b) Other Areas of Concern (AOC)

Identify any miscellaneous spills, non-hazardous dumping, etc. on sites; describe the materials and
identify their locations on site.

A. Underground Gasoline Storage Tank

This carbon steel, 12,000 gallon capacity tank is located adjacent to the Division Street
entrance of the facility. It was installed sometime in the 1950's and is currently used for the
storage of gasoline.

B. Used Oil Storage Area

Used oil from maintenance operations is stored in the Maintenance Building awaiting disposal
pickup by Safety Kleen.

13. Date of visual site inspection 6/26/92

Inspectors present Name Robert Pedneault Finn CDM FEDERAL PROGRAMS CORPORATION

Name Patricia Tom Finn CDM FEDERAL PROGRAMS CORPORATION

•Any discernible unit at which solid wastes have been placed at any time, irrespective of whether the unit was
intended for the management of solid or hazardous waste. Such units include any area at a facility at which
solid wastes have been routinely or systematically released.
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SITE SUMMARY

Browning-Ferris Industries (BFI) has been operating at 714 Division Street in Elizabeth, New Jersey since 1974.
Prior to 1974, the property was owned by the City of Elizabeth.

BFI initially used the property as a transfer station for hazardous waste collected from local industry. Bulk and
drummed solid and semi-solid industrial hazardous waste was collected by BFI and transported to the Elizabeth
facility. At the facility it was segregated and stored until it could be transported to a permitted disposal facility. BFI
ceased hazardous waste operations at this location in November 1982 and was delisted as a hazardous waste facility
by the New Jersey Department of Environmental Protection and Energy in December 1983.

The facility was then used as a transfer station for non-hazardous solid and semi-solid waste. Non-hazardous
industrial waste was collected by BFI and transported to the Elizabeth facility. The waste was then stored at the
facility until it could be transported to a permitted disposal facility. BFI ceased solid waste operations at the facility
in 1989.

The property is currently used by BFI as a parking area for waste disposal vehicles and empty trash receptacle

Ref. No.: 2,3,4,11,13,14



Table 1
Solid Waste Management Units (SWMUs)

and Areas of Concern AOC

Browning-Ferris Industry
Elizabeth, New Jersey

Solid Waste Management Units (SWMUs)

1) Former (Solid and Hazardous Waste) Transfer Station

Other Areas of Concern (AOC)

A) Used Oil Storage Area

B) Underground Gasoline Storage Tank
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PART n. HAZARDOUS WASTE MANAGED/EVIDENCE OF RELEASE

Complete the information listed below for all SWMUs identified in Part I.

SWMU No.1 FORMER (SOLID AND HAZARDOUS WASTES) TRANSFER UNIT

1. Describe the location of the SWMU and identify clearly on the site map.

The former transfer unit is located to the rear of the facility by the northwest property line.

Ref. No.: 2

2. Describe the physical characteristics of the SWMU. Document method of containment. Include the
following: size of unit; age; release controls; start-up and closure dates.

The former transfer unit was concrete lined, roofed, and elevated on a concrete platform which was situated
on paved ground. It was used in the transfer of solid and semisolid industrial hazardous waste. The waste
was transferred from the transporter vehicles to steel rolloff containers via a rampway that led to the concrete
lined pit. The pit had awaiting steel rolloff containers. It was then transported to a Treatment Storage
Disposal Facility (TSDF). The transfer unit was in operation from 1974 until it closed in 1983with approval
from the New Jersey Department of Environmental Protection and Energy's (NJDEPE) Bureau of Hazard
Waste Engineering. The hazardous waste transfer station was then converted to a solid waste transfer
station. Industrial waste was transferred from the transporter vehicles to steel rolloff boxcar containers and
then carted off to a final disposal facility. All transfer operations ceased in June 1989. The station's ramp
leveled areas are currently used for the temporary storage of steel waste receptacles.

Ref. No.: 2,4,11,13,14

3. Identify hazardous constituents which may be present in the SWMU (include RCRA waste code).
Include all wastes originally or currently contained in the SWMU. Identify the physical state(s) of the
constituents as disposed of in the unit (solid, powder or fines, sludge, slurry, liquid, or gas). Identify
quantity of waste, if known.

This unit has been inactive since solid waste operations ceased in 1989. From 1974 to 1983 the unit operated
as a hazardous waste transfer unit. RCRA solid and liquid hazardous waste was handled by the unit.
Ref. No.: 2,28

4. Discuss any evidence of a release of hazardous constituents. Include the following: history of release
(documented in RCRA enforcement or permitting documents; facility records; or other federal, state
or local agency documents); visual evidence (odor, stained soil or leaks); or sampling data.

There have been no documented releases of hazardous constituents related to this unit.

Ref. No.: 2,5,7
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PART II: HAZARDOUS WASTE MANAGED/EVIDENCE OF RELEASE (continued)

5. Describe the likelihood or evidence of a release of hazardous constituent(s) to the groundwater as
follows: observed release, suspected release, or none. Identify hazardous constituent(s), detected or
suspected and provide a rationale for attributing them to the SWMU. For observed release, define the
supporting analytical evidence.

There have been no documented releases of hazardous constituents to the groundwater related to this unit.
The likelihood of a release to the groundwater is limited as the concrete lining around the steel rolloff boxcar
containers in the pit would have contained any spills or leaks during the waste transfer operations.

Ref. No.: 2

6. Describe the likelihood or evidence of a release of hazardous constituent(s) to surface water as follows:
observed release, suspected release, or none. Identify hazardous constituent(s) detected or suspected
and provide a rationale for attributing them to the SWMU. For observed release, define the
supporting analytical evidence.

There have been no documented releases of hazardous constituents to the surface water related to this unit.
The likelihood of a release to surface water is limited as the concrete lining around the steel rolloff boxcar
containers would contain any spills or leaks during the waste transfer operations.

Ref. No.: 2,5,7

7. Describe the likelihood or evidence of a release of hazardous constituent(s) to soil as follows: observed
release, suspected release, or none. Identify hazardous constituent(s) detected or suspected and provide
a rationale for attributing them to the SWMU. For observed release, define the supporting analytical
evidence.

There have been no documented releases of hazardous constituents to soil related to this unit. The likelihood
of a release to soil is limited as the concrete lining around the steel rolloff boxcar containers would contain
any spills or leaks during the waste transfer operations.

Ref. No.: 2

8. Describe the likelihood or evidence of a release of hazardous constituent(s) to the air as follows:
observed release, suspected release or none. Identify the hazardous constituent(s) detected or
suspected, and provide a rationale, for attributing them to the SWMU.

There have been no documented releases of hazardous constituents to the air related to this unit.

Ref. No.: 2
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PART ill: POTENTIAL RECEPTORS

1. Describe the aquifer of concern, include information such as depth, thickness, geologic composition,
areas of karst terrain, permeability, overlying strata, confining layers, interconnections, discontinuities,
depth to water table, groundwater flow direction.

The aquifer of concern lies in the Brunswick Formation. The Brunswick Formation is the youngest, thickest,
and most extensive unit of the Newark Group of the Late Triassic age. Virtually all ground water in this
aquifer occurs in interconnecting fractures that have resulted from jointing. The formation has practically
no effective primary porosity. It has a thickness of more than 10,000 feet and consists of non-marine reddish-
brown mudstone, shale, siltstone, and sandstone interbedded with conglomeratic sandstones along basin
margins. Groundwater in the Brunswick appears to flow primarily by partings along bedding and occurs
under both water table and confined conditions. Depth to groundwater ranges from 10 to 16 feet below
ground surface in wells located in Elizabeth near the site. Although no information is available as to
groundwater flow at the site, it likely flows toward the Elizabeth River to the southwest.

Ref. No.: 19,23,24,25,27

2. Is a designated sole source aquifer within 3 miles of the site?

A designated sole source aquifer is not within 3 miles of this site.

Ref. No.: 26,32

3. What is the depth from the lowest point of waste disposal/storage to the highest seasonal level of the
saturated zone of the aquifer of concern?

The former transfer pit area would have been representative of the lowest point of the waste disposal/storage
area. The aquifer of concern at its highest seasonal level is 10 to 16 feet below the lowest point in the
former transfer pit area.

Ref. No.: 2,22

4. What is the permeability value of the least permeable continuous intervening stratum between the
ground surface and the aquifer of concern?

The least permeable continuous intervening stratum between the ground surface and the aquifer of concern
consist mainly of clay, red shale and gravel has an intrinsic permeability value ranging between 10.2-1 Darcys
and has a hydraulic conductivity ranging between 1O-s-10-3(cm!sec).

Ref. No.: 1
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PART 01: POTENTIAL RECEPTORS (continued)

5. What is the net precipitation for the area?

Net precipitation for the area is approximately 20 inches.

Ref. No.: 16,18

6. Identify uses of ground water within 3 miles of the site (i.e., private drinking source, municipal source,
commercial, industrial, irrigation, unusable).

Wells within 3 miles of the site are primarily used for industrial purposes. Well records indicate that the
ground water is also used for commercial and domestic purposes.

Ref. No.: 19

7. What is the distance to and depth of the nearest well that is currently used for drinking or irrigation
purposes?

A domestic well is located two miles away. It is unknown whether this well is currently used for drinking.

Ref. No.: 19,33

8. Identify the population served by the aquifer of concern within a 3 mile radius of the site.

The population within a 3 mile radius of the facility is not served by the aquifer of concern. The population
of Elizabeth, New Jersey, approximately 110,000 people, obtains its water from reservoirs by the City of
Elizabeth Water & Sewer Utility. The utility company obtains its water from surface water reservoirs.

Ref. No.: 29

SURFACE WATER ROUTE

9. Is the facility in a tOO-year floodplain?

The facility is not located on a lOO-year floodplain.

Ref. No.: 21

10. Identify the nearest downslope surface water. If possible, include a description of possible surface
drainage patterns from the site.

The nearest downslope surface water is Woodruffs Creek, which is a tributary of the Elizabeth River.

Ref. No.: 8,12
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PART III: POTENTIAL RECEPTORS (continued)

11. What is the distance in feet to the nearest downslope surface water? Measure the distance along a
course that runoff can be expected to follow.

The distance to the nearest downslope surface water, Woodruffs Creek, is approximately 2300 feet. The
Elizabeth River is approximately three miles from the site.

Ref. No.: 8,12

12. What is the facility slope in percent? (Facility slope is measured from the highest point of deposited
hazardous waste to the most downhill point of the waste area or to where contamination is detected.)

There is no deposited hazardous waste on site.

Ref. No.: 2

13. What is the slope of the intervening terrain in percent? (Intervening terrain slope is measured from
the most downhill point of the waste area to the probable point of entry to surface water).

There is no waste area on site.

Ref. No.: 2

14. What is the I-year 24-hour rainfall ?

The l-year 24-hour rainfall is approximately 2.75 inches.

Ref. No.: 16

15. Identify uses of surface waters within 3 miles downstream of the site (i.e., drinking, irrigation,
recreation, commercial, industrial, not used).

Woodruffs Creek flows into the Elizabeth River, which is located within 3 miles downstream of the site.
The Elizabeth River is used for secondary contact recreation, maintenance and migration of fish populations
and wildlife.

Ref. No.: 6,8,9,12

16. Describe any wetlands, greater than 2 acres in area, within 2 miles downstream of the site. Include
whether it is a freshwater or coastal wetland.

There are no wetlands greater than two acres in area within two miles downstream of the site.

Ref. No.: 9,17



Page 9

PART III: POTENTIAL RECEPTORS (continued)

17. Describe any critical habitats of federally listed endangered species within 2 miles of the site along the
migration path.

No critical habitats of federally listed endangered species are within 2 miles of the site.

Ref. No.: 31

18. What is the distance to the nearest sensitive environment along or contiguous to the migration path (if
any exist within 2 miles)?

No sensitive environment exist within 2 miles.

Ref. No.: 31

19. Identify the population served or acres of food crops irrigated by surface water intakes within 3 miles
downstream of the site and the distance to the intake(s).

The population of Elizabeth, New Jersey, approximately 110,000 people, is served by the City of Elizabeth
Water and Sewer Utility, Elizabeth Town Water Company and City of Newark Water Company. These
companies obtain their water supply from reservoir sources further than 3 miles from the site. There are
no surface water intakes within 3 miles downstream of the site that serves a population or irrigates acres of
food crops.
Ref. No.: 20,29,33

20. What is the state water quality classification of the water body of concern?

The water body of concern is the Elizabeth River. The New Jersey State Water Quality Classification for
the Elizabeth River is SE3. SE3 waters are used for secondary contact recreation; maintenance and
migration of fish population; migration of diadromous fish; maintenance of wildlife; and any other reasonable
uses.

Ref. No.: 6

21. Describe any apparent biota contamination that is attributable to the site.

There was no apparent biota contamination at the time of the CDM Federal site inspection.

Ref. No.: 2

AIR ROUTE

22. Are there residences located within four miles of the site? Identify the distance to nearest resident.

Yes, the nearest resident to the site is located less than 1000 feet away to the south.

Ref. No.: 2
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PART III: POTENTIAL RECEPTORS (continued)

23. Are there industries located within four miles of the site?

Yes.

Ref. No.: 2

24. Are agricultural lands located within four miles of the site?

No.

Ref. No.: 2

25. What is the distance to sensitive environment(s) (miles).

The distance to bays and estuaries of the Arthur Kill is approximately two and one half miles from the
facility.

Ref. No.: 9
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Browning-Ferris Industry
Elizabeth, New Jersey

Photograph Log

Date: June 26, 1992

Photographer: Patricia Tom
35mm Camera 100 ASA film

Photo # Time Description

1 10:27 Closed (Solid and Hazardous Waste) Transfer Station looking
northwest

2 10:30 Closed (Solid and Hazardous Waste) Transfer Station looking
southwest

3 10:31 Closed (Solid and Hazardous Waste) Transfer Station Trailer Pit
looking north

4 10:33 Empty rolloff containers

5 10:33 Empty trash compactor and catch basin

6 10:33 Gas pump that draws from Underground Storage Tank

7 10:35 Another gas pump that also draws from the Underground Storage
Tank

8 10:38 Welding shop repair building

9 10:38 Empty solid waste disposal hauling vehicle parking area

10 11:55 View of facility looking northwest

11 11: 11 View of Division Street looking out from facility
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Photo 1: Closed (Solid and Hazardous Waste) Transfer Station looking northwest Time: 10:27

Photo 2: Closed (Solid and Hazardous Waste) Transfer Station looking southwest Time: 10:30

CDM FEDERAL PROGRAMS CORPORATION
ENVIRONMENTAL PRIORITIES INITIATIVE
BROWNING· FERRIS INDUSTRIES
ELIZABETH, NEW JERSEY

Photograph Log

June 26, 1992



Photo 3: Closed (Solid and Hazardous Waste) Transfer Station Trailer Pit looking north. Time: 10:31

Photo 4: Empty 200 cubic yard rolloff containers used for solid waste transport. Time: 10:33

CDM FEDERAL PROGRAMS CORPORATION
ENVmONMENTAL PRIORITIES INITIATIVE
BROWNING - FERRIS INDUSTRIES
ELIZABETH, NEW JERSEY

Photograph Log

June 26, 1992



Photo 5: Empty trash compactor adjacent to catch basin. Time: 10:33

.•.... .~ .-...... :...... ... ' •. , .': I~-

Photo 6: Gas pump that draws from the underground storage gas tank with 12,000 gal capacity. Time: 10:33

CDM FEDERAL PROGRAMS CORPORATION
ENVIRONMENT AL PRIORITIES INITIATIVE
BROWNING - FERRIS INDUSTRIES
ELIZABETH, NEW JERSEY

Photograph Log

June 26, 1992



Photo 7: Another gas pump also drawing from the underground storage tank with
12,000 gal capacity. Time: 10:35

Photo 8: Welding shop repair building where used oil is stored for disposal pickup
by Safety Kleen. Time: 10:38

CDM FEDERAL PROGRAMS CORPORATION
ENVIRONMENT AL PRIORITIES INITIATIVE
BROWNING - FERRIS INDUSTRIES
ELIZABETH, NEW JERSEY

Photograph Log

June 26, 1992



Photo 9: Empty solid waste disposal hauling vehicle parking area. Time: 10:38

Photo 10: View of facility looking northwest Time: 11:55

CDM FEDERAL PROGRAMS CORPORATION
ENVIRONMENTAL PRIORITIES INITIATIVE
BROWNING - FERRIS INDUSTRIES
ELIZABETH, NEW JERSEY

Photograph Log

June 26, 1992



Photo 11: View of facility entrance looking out into Division St, towards the Southeast. Time: 11:55

CDM FEDERAL PROGRAMS CORPORATION
ENVIRONMENTAL PRIORITIES INITIATIVE
BROWNING - FERRIS. INDUSTRIES
ELIZABETH, NEW JERSEY

Photograph Log

June 26, 1992
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80 SOIL MOISTURE AND GROUND WATER

Sl system of units hydraulic conductivity is in meters per day.' A derived unit of
gallons per day per square foot was used in the past. It can be converted to feet
per day by dividing by 7.48.

••

4.3.3 PERMEABILITY OF SEDIMENTS
Unconsolidated coarse-grained sediments represent some of the most

prolific producers of ground water. Likewise. clays are often used for engineer-
ing purposes. such as lining solid-waste disposal sites. because of their ex-
tremely low intrinsic permeability. There is obviously a wide-ranging continuum
of permeability values for unconsolidated sediments (Table 4.5).

The intrinsic permeability is a function of the size of the pore opening.
The smaller the size of the sediment grains. the larger the surface area the water
contacts (Figure 4.13). This increases the frictional resistance to flow. which
reduces the intrinsic permeability. For well-sorted sediments. the intrinsic
permeability is proportional to the grain size of the sediment {25).

For sand-sized alluvial deposits. several factors relating intrinsic perme-
ability to grain size have been noted (26). These observations would hold true
for all sedimentary deposits. regardless of origin of deposition.

1. As the median grain size increases, so does permeability. This is due
to larger pore openings.

2. 97 • 12M"." decrease for a given median diameter as the stan-
dard deviation of particle size increases. The increase in standard
deviation indicates a more poorly sorted sample, so that the finer
material can fill the voids between larger fragments.

3. Coarser samples show a greater decrease in permeability with an
increase in standard deviation than do fine samples.

4. unimodal (one dominant size) samples have a greater permeabilitY

•

TABLE 4.5 Ranges of intrinsic permeabilities and hydrauliC conductivi-.
ties for unconsolidated sedimentsl

Intrinsic Hydraulic

Permeability C~ty

Material \~~rcysT) . (cml

Clay
10-6-10-3 10-9-10-&

Silt. sandy silts,
clayey sands, till 10-3-10-1 10-6_10-4

Silty sands, fine sands 10-2-1 10-5-10-3

Well-sorted sands,
glacial outwash 1-102 10-3-10-1

Well-sorted gravel 10-101 10-2-1
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FIGURE 4.13 Relationship of sediment grain size to surface area of pore spaces. A. A cube
of sediment with a surface area of six square units. B. The cube has been broken into eight
pieces. each with a diameter of one-half of the cube in Part A. The surface area has in-
creased to twelve square units-an increase of 100 percent.
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than bimodal (two dominant sizes) samples! This is again a result of
poorer sorting of the sediment sizes. as the bimodal distribution in-
dicates.lis' due

he stan-
staedard
:he iner

The hydraulic conductivity of -sandy sediments can be estimated from
the grain-size distribution curve by the Hazea method ~27). The method is appli-
cable to sands where the effective grain size (DIO) is between approximately 0.1
and 3.0 millimeters. The Hazen approximation is

leaoilit~

(4-10)with an

where

K is hydraulic conductivity in ern/see
DIO is the effective grain size in~
C is a coefficient based on the following table

Very fine sand, poorly sorted
Fine sand with appreciable fines
Medium sand, well sorted
Coarse sand, poorly sorted
Coarse sand, well sorted, clean

40-80
40-80
80-120
80-120
120-150

The Hazen method was developed on the basis of empirical studies done for the
design of sand filters for drinking water. Your author has shown its hydrogeo-
logical applicability in a study of the permeability of well-sorted medium sand
deposited by alluvial processes. as shown by the following case study (28). (The
Hazen method may not always work as well as it did in this particular applica-
tion.)



REFERENCE NO.2



~r( (iV'ibG\liJ;e~ b{lCt/fl..) ~b"lk
40 sheets • 80 pages
8V2x7in/21.5x17.7cm
wide ruled • 09122
© 1987- The Mead Corporation, Dayton, Ohio 45463 U.S.A.

,



r:,F=- I r? I '-t V ; \J '\ S l \ 0 "" s+ .
£iiz.~be..+h ) ~e..vv ~e..V-Se..J

('201) ')52 -'2w7./L2

L

.•- -.-~.--....~-....••.



t l?IO 1:.010 ?e.J",~,-(+ ~"PcJ:, Yak 6+
PYc..- Cl ir-J..', ~ 0'-- :> lA... ~ Bv=- ( f-.

£L ~ uTe il'{- l)iV~\1:",",~ 11::;'..---- f~1
'---.5Pe.ct-; e---; cr~I.' '-.~d 4J se-ss "-'---1». ~ / s..,,, "-J J

~ ~z."t="

H N c; L~UO re.•.J~.Q) UQ, b j. tfz;.20~ PG--
( /1 ~/ '1 ~ I,. 7 1E't..- fn.H- Se.,..;.J.~\ \ 0 (,

~di "'I l>u.~YouY>d" {.6 ff' ""
n e. f ~~? --l1.. t>oJJ) d Cn:.Qb~ ~ 0 -r ~ J:: I

)1l.tJ; "'" V;L<;; I< ( <;,10. c.J_;. ,,+-<..-I,; ~ 5l,,~ r",",,0-)•
{':"f ~ M..,..; Iu\. 8•••.•.\e~•..••) tl". <i'} !=~dr- ~ s t~<0 5 k- (

~/I of-- BF-I.

Irvui<pOVYk:~ io1,h,y \?rl ~ +--"-cbs0,£.J<.d>
is b,."+b "'" S',tv) 0-t t'L's p~!.e.-f:,it "-".Q.. •
Y ic.ft, Vf 1 - '!',It{+ tvz,.-.-~fe. t-- s~"""- CUo<,.•.•""<!-

d...-L ~ T~ &.er 0, re.", ....;01 ~(or{.'\:L t. •.•.•.. "'; +l,.

r~ frt;ne Y"5 ~ "VIA; + 0 t- c ,~\.c.,...it \-v-o \,- -Iv-v c1.0

~-b VQ v IJ br;~ ., .rzc f< A W'lI ~ "

fl Ltvrt. ~: -rIrGti )e-,.. P J t l~sklr ') IX,I.J, ~ \ ',.0
~ •.. c;.o\; d "'ii. >t. III -\\e. y ~ ~ ~ . ~~

p~ ~ r../~(,'c,J:.•...,----. - --- --

(cD'D

"

i
f

f

I
t

I
I
!



6

t [> I
-

ul l'LJ I

-
I

11¥7 H-r...:t war.~ vLo ~~ / I'tY'C; So ill cl ~
k VI < ~ (~-h~ GL t» u. J, (p~ I-..,.~1-> 1c:t-p~cl ''-. (<7 fA? )

Wi' pjct-lJ I.-L "> - ~~ P\. S 1"L~ 2... k..k
I t'bk,~ ~c.t\ ,

<)1t.. i s ~<; p~ l+ i\ ",,-d. (~*' e ~ f~~~ \......ob

bo~)
.:(0 c. ~ c (J"- ~c.. ',,,,e-..- S ~ h-c \.v 0"- S \~

,(~r~ )
10 J] Pi c..1-v-.-t... If- - )..0 L~;~ U'-~~ v s rGtl ~1

We-1-t-.

1033 "?~c.n~ s- - ~S k (0 .•..•......Fctcl-v-Y- .r

('OjS . fl'~+V~ 6 - ~$ .pv'-~ .~\L-K- 5-AS ~~'k
'~pOo~, lJV\~j~d ..

'P' L -, ("f.lOSS IvTv~, - I_~sj'- rv~ u..\jO !J>~5 ~s
~ n k ()J.., (}()O r-) v~k'f0v.-.~ ..

l037 f ic...+Vrt. ~ - Q<.e,F:.... hv) \cl: ~ . 54 -k ~ k1~
((,~ r;vkJ lip 1Ij._ed f);J (/< (odpj~

1038 V iChJ~ ~ - 1iI~ V.ie.,d \,g\( ~c<y\q "'~ -1"k,
--\ <0 fi4·•.\d r~' ~~\ So\) ~ 'vIJ~~ tv vt.k ~ ~ \\

: ~~\-'}p~~~~~\/ul' - ~_

L



ltot> 5\~ h~pe.c..+i ~ c ee-,c. L-, te..<i, t'ovr e-r- w6Vk-

(d.Oc...U~~/O'- 1"-1,;1/' e'-' ) >/~CL- >-1~ t...t~
_ / ( ~,~\;(~~ t;.\.~<-''-\' )

e-I o~ a..s 4~~V) () <.. <14 d:=~" ~ tc.~~ ~ '\{)tt) ~~.
~ 1 '- r, AI \ h.J V\ o+-f }O~r +0 tLe.. ~'" ow S < ~

o-.-ol ~~~ ~~Js +0 fu ec'-h:J.-
5d-v..- "'- ~; '" ~ I,'~ "'M r: '-Jti:Xff!_tl:~~ -)

"I:.. I'-ta. P ~6 .J- s ct... ~ a.-l ,,+- <> f- -tt-, ,

I"'-h:,~r\\ 0"'- ,.

-9 (3fI Cl-rt r-"~+O ~~~u ofa.V..
tk ~~~k- ~ 'ei I/):..el

~~~ c-.J.... ~ tc..s 0 t '-'L- ~- ~;-~

WSe.-.!. (<>-s t-."""' •..d.......s ~ ~4S Se I •.d-')
1""-re c'S o: s I~ ~-~ds J.·viS/~ st. bp ~~

. r.:-'rccb .•.•. f)..,- Ol,- J I. (•.•"'II-)
'\\SS ~"c.A1I~ t 0 ~ 1,..0 .1c1 "() \.- tv ~e. ~\ '.. ~ ,

11% _~t,(,tv~ \L- I~ ~~ ~ :'-'-1-l 5th:-<~~(~V\,;,~

~¥'O~ ~':'-S~ ~ ~ \ ~ +-a: '- - - -
itl 0- . ~; l;1- yih ')""-S V V-- ~ GIJ"">- cJ- cU-d. Iv; \\

l __~ ~. ~v<.- 4r(W~~. ~ __ v'~e;;...,~ ~ Ot-
" C) -; ~" ~ ~'l~ \~~ n ru.~O"':"~ I~ ~ ~I J..~__l).. __ ._"

-

\



REFERENCE NO.3



&tatl of Nnu JerslY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF WASTE MANAGEMENT
32 E. H.nover St.. eN 028, Trenton. N.J. 08625

JACK STANTON
DIRECTOR

LINO F. PEREIRA
DEPUTY DI..ec:1'OA

December 12, 1983
,,~ ••.• - • .: f. :':. .

Manager,..
~
I

Inc. as

-<

~~,:.
.• ;r' .\

~-:~- ~
_ ~ --0
Q --.......... . .
o c-; - ~,

a HazardeJ.u;e.W8§l.e.~~ ,is '.~ .. : -r

:J:':' . .... -" '
., ~...... ':r- •. .

~-.. .

_..

., <~~~f~Ha'za~do~s Waste Engineering has reviewed yourreque~t,'~:~:~'~:~/
cont'a~ned~~~n,your letter dated October 21, 1983, that Browning-F:erris--'-.-,"'.
':~Eliz8beth~,Transfer Station be removed~t-~oth ["PA"and .NJDEPi;.·rrOli~~':'~;7:;

II:il'~~~~;~~]::status TSOfacilities. The reason given' for ·the delis'tinci f=.'"?:":" ,.
~~.;.'(jI~'::1ij;' and~decontamination activities were carried.'out ..at.,:~~.')::'~.'

~_~Al;j ,during' DeCember1982 after all operations' had ceased ,« ",' ': "., .,.. ',' . '" .-.. t: '~.;;1l.~~-v v

. ~.-." .. '. . . ,- . . ...-.,- ;'.~
~;.t~~~~3_~ ,: :;:":•.~~#*"...• ., ..., ' '. :.cleaning: ,and'"decontamination procedures in effect bec81118"sclosure~::.r' ""'.
. _plan ,for'lhe facility. Youcertified in your letter of October 21, 1983 that

. .: .:t,he:.BFI'Elizabeth ,~ransfer Station was closed in accordance with the deconta-
mination procedures. " Also, a report by M. Oisko Associates, Consulting
..Engineers· certified that the closure plan for the referenced facility was
·.pe.~forll8~_~s presented in your letter.

. . .

I

L·r :
I .

•••I!.~.
'i.·"\

..;4,. •......· .' -:-Therefore, this Bureau has determined that your company's hazardous
wa8ie"·tre~t.ent, storage or disposal facility as delineated in'the company's
·RCRA:.,Par:t.x.-Aapplication and identified by EPA10 NO. NJD058117979has been
·excluded~fro.~regulation under N.J.A.C. 7:26-1.1 et seg. because your facility
· 00" long.r'fh8nC:lle8hazardous waste at the site and has closed the BFI Elizabeth

: .'Tranafer:Station.according to a OEPaeproved closure plan.
<, ;·t<'~~~~:,'. ~'::.. ' . -- -

:~"."This written acknowledgement of the exclusion of the above identified
. . ~8Cility from N.J.A.C. 7:26-1 et seg. is based expressly on the review of the

, .,:'..,. aforementioned ..correspondence. This letter makes no claim as to the extent
. ...~>:.~:.~an(:I',phY8icai condition of the actual hazardous waste activities occurring at

> :-.. ":~t~~heI8·iJe~·~.ent~Oned~·8bove." To operate a hazardous waste facility without pri~r "
.',,;.~~~~~app,ro.~a~;'fr~.,~~..~~i8 .a :violation of the Solid Waste Mana~t Ac.t_~.~.J,..~~~~~:'.~:.·:".

, .·~'·;~~,~?~%E~i:~~t.~;~~·8e"·~~_:::.:~.0s:.:~·.·:., \~:::~~:..".,~."~~--~';';.
":. .•..

',t,

\ New Juu)' Is An Equal Opportunity Employ~'
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Mr. Peter A. Leonardis -2- December 12, 1983

"

As a result of the conclusions previously made, this Bureau is of the
opinion that the Notice of Violation: failure to Establish financial Assurance
for Closure and Post-Closure and to Demonstrate financial Responsibility for
Claims dated August 31, 1983 and signed by Mr. Daid Shotwell has been satis-
factorily complied with.

If you have any further questions on this matter, please contact
Mr. Benjamin Esterman of my staff at (609) 984-4061.

IjtZiQrs.
frank Coolick, Chief
Bureau of Hazardous

, "

.• ~.. 1!- •.••::. •

Waste~, E~gineer'ing, ',
.•... ;. -',' I'~. ":'_ •••.•• ~~ .•• - : _.... ' ••

.. ---:""",""J(""' •••.••• ,' • ',- _.---'~.' .-. ..•~','

EP14/ch
Joel Golumbek, USEPA / ,.. :.•.... :.. ~~-. . -, '.

,h .•... ..:.~ - •••..t.;7>_~:. ,.'

•...;....,; .....
..)~:.: _. :..~

.~. ~.-~:;..-:..;. ~~. :.:.~:.:.-.::-:'- .•

c:

Dave Shotwell, DWM .!:' .
-,'~, ."> .

., . .••: _",' .~~.l:'

• -. •••• 1.. '.

..... '
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DIVISION OF WASTE MANAGEMENT
32 E. Hanover sr.. eN 028, Trenton, N.J. 08625

o 8 0 EC i!:l0>J
LINO F, PEREIRA

DEPUTY,OIRECTOR.- ~ ,

':t: p'.•.. ":"('\

Mr. Peter A. Leonardis, District
Browning-Ferris Industries, Inc.
714 Division Street
Elizabeth, NJ 07207

:;::: "-.....', '.-r-J
t 'i -' ",
-<.
O?:::CC-:

, ?" r:.:" , ., ~-
~ co" ," O"l • "
::-2 -0 '
o -::c: ~,o rr, r-
eo 0 e».~ ... ~ -::.

ClOsure Plans for Elizabeth Transfer Stat ion,Browning-Ferris lndtjt.~s, "!:" :\.":"~
Inc., Elizabeth, Union County, New Jersey;
RCRAFacility No. ~~~, NJ Project, No.

NJe 058 I, 7"17t:;'"
",

Manager

RE:

" ,l- '
CP-83-15

;:. -- Dear Mr. Leonardis: ,f _'

"
-;a--" .

~, "
" ..... -.' ' .

.!'~' ""',. r_~·. - ..•. '...~.t..

This letter is in response to your submittal dated October~.z1 ~"J,?8,3.>..:~.~;,~, ,
in which you requested approval of c Iosur e pl~ns for 'a hazardot.is-~a:s·re~]~:~,,~

transferSi~;~;;~;~:;:~~;:;~unty.New JerseY:--''~;~:,<;~.::j~:~~!1i
.

The New Jersey Department 0 f Env ironment'al ..Pr.'o'tect~ion;.,( NjDEP), on ~
behalf of the United States Environmental Protection Agency ,(EPA), has re-
viewed the submi tted closure plans and finds them in compliance with the
criteria set forth in Subchapter 9 of N.J.A.C. 7:26 and Subpart G of 40 CFR
Part 265, and is agreeable to your request. ' ,

~, " 'R~~-
" "

:..-

Therefore, Browning-Ferris Industries, Inc. is hereby authorized to
close the Elizabeth Transfer Station as stated in the closure plans, subject
to the following conditions:

1) Clean by sandblasting all surfaces at the transfer station which
,may have come in contact with hazardous waste. These surfaces
include the concrete deck, steel wall plates, and concrete or asphalt
pavements at grade level.

2) Clean by sandblasting all steel containers that were used to trans-
port 01." hold any hazardous wastes.

3) All sandblasting residue
removed from the transfer
and shipped off-site to an

as well as any hazardous waste' material: ' ':
station, and containers shall be collected ' c : '; ,~,

.'- ••• 4. ••

authorized disposal facility. ",... -;,',~ ,:-::~.',"""C': ,i'~
, .~ . . . . ' . . ,-', . ~~.~:...' ,

'~".~. .t,:-~;';-"'- '~,. ~.~
,'!"

i.'t.

Ne •••..Jersey Is An Equal Opportunity Employer



Mr. Peter' A.~Leonardis . ,.-2·:·<' .:..."( . , o 8 DEi., 1~~3
.- •...

,.. •....,

4) Any containers from which contaminants cannot be completely removed
by sandblasting shall be taken away from the site to an authorized
facility.

5) In order to assure that contaminants have been removed from all
surfaces, representative samples of the surfaces shall be taken after
cleaning and the following analyses performed on these samples:

..•...••t

,

a) Ignitability
. . b) Corrosivity, pH

c) --Reactivity' -" "" ..
d) EP Toxicity Test for Metals
e) EP Toxicity -. Peat Icddes '.-.
f) EP Toxicity - Herbicides.. ..

. '-< ~... . -"-i . ~:~.:.:~:. ':;: ~=:.~i:.•: i::t·£='j~"'!-~;'~~~..-~.~ ..':. "-i:~
All" the. testing' muat: be" performed. by
Test Inq Laborat.or-y·;-;;~:~::~:~~~:·~·.: . - ~. .. . -:~:..:

a New Jersey State Certi fied

-':";,.

6)" The owner. or. operator shall complete closure activities within 180
'days"of the date ..of.'.this approval..~:~;.'
-~;':-:"~...=:", :.~_.'~~.~~.~::..:;.:!l"'~~'~~~~~~:' ~~:.; ~'. _,

T) When;'.closur.e Irs1:cg!'1p.l~ted t··the .~.9wner.;or operator shall submit to
'.. :" '1" c the :NJDEP,:Tcerti"~fCan:o-n~:"both'::byr'the" 'owne!'-·or operator and by an
~. . inde'penden~t'}'r·egr·srefed;.-prc'-fessionaL engineer. that the faci lity has

. - '.;been.".,clos~d~:tn~~~c~r~aQc~~!.witt)~ithe :.specifications in the approved.•..• ti' ...•.•.•• '. , ~~ -,:, "~~·o.,,, ., .. ~,-........ . ', .. I'~·~· ..
,..,·closureplan~~~~ '''i;~~',:",.,..'~.::,.::.y. .•: /; '.
,..... . ..<;.~:.~~. ;~#l"!t"f':" ~~..:~" ~-.~:';':'. :'

Should .you have.any~qu~sti~ns on ...•this .mat.t.er , .. please contact the Bureau
of Hazardous Waste Enginering at·· (609) 292-9880. .:

.'

~ ~r >~.: -,

'It.>

Very truly yours,

..~·oYmJ--
Edward ~~:res
Assistant Director
Engineering

EP3/EP14/ch ..
",. " . ,

c:

..
.v: ..':.. r

- : '1\' .....'
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I

~ Browning-Ferris Industries
~ • HOUSTON LABORATORY

.ANALYTICAL REPORT

November 24. 1980

TO: Jim Goodkin
FROM: Houston Laboratory
RE: Analysis of Storm Sewer Water from BFI Elizabeth. N.J.~BFI 11416.

\

ANALYSIS

(-

Molybdenum. mg/l
Manganese. mg/l
Sulfate, mg/l
Sulfide. mg/l
Aluminum. mg/l

. Barium. mg/l
Cobalt, mg/l
Boron, mg/l
Iron, mg/1
Magnesium, mg/1
Chemi ca 1 Oxygen Demand, mg/l .
.Total Organic Carbon. mg/1
Total Suspended Solids, mg/l
Arrmonia. mg/1

• Color, APHA .units
Fluoride. mg/1
Nitrate, mg/1
Antimony, mg/1

..Cadmi um. mg/l
Oil & Grease. mg/l
ABS/LAS, 019/1
Arsenic. mg/l

---~Chromium, 019/1
Copper. 019/1
Lead, mg/l
Mercury. mg/l
Nickel. mg/1
Selenium, mg/l
Silver, mg/1
Zinc. mg/1
Cyanide. mg/1
Phenol, mg/l

i

<0.1 .1-.5
575
<0.1
<0.05
0.3
0.13 .~__

26
0.44
0.83

750
265·
491
41

300
3.6

<0.02
<0.10
<0.010

805
47
<0.010
<0.1
0.34<0:1-

·0.0040
<0.10
<0.010 -
<0.10
1.6'

<0.005
0.16

•

\ ..-

. DWH/pc

BFI HOUSTO LAB GROUPcr-
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"Fresh water(s)U means all nontidal and tidal waters generally having
a salinity, due to natural sources, of less than or equal to 3.5 parts
per thousand at mean high tide.
"FWII means the general surface water classification applied to fresh
waters.
"FW1" means those fresh waters that originate in and are wholly within
Federal or state parks, forests, fish and wildlife lands and other
special holdings, that are to be maintained in their natural state of
quality (set aside for posterity) and not·subjected to any man-made
wastewater discharges, as designated in N.J~A.C. 7:9-4.15(h) Table 6.
"FW2" means the general surface water classification applied to those
fresh waters that are not designated as FW1 or Pinelands Waters.
"Heat dissipation area" means a mixing zone, as may be designated by
the Department, into which thermal effluents may be discharged for the
purpose of mixing, dispersing, or dissipating such effluents without
creating nuisances, hazardous conditions, or violating the provisions
of this sUbchapter.~· .
"Hypolimnion" means the lower region of a stratified waterbody that
extends from the thermocline to the bottom of the waterbody, and is
isolated from circulation with the upper waters~_thereby receiving
little or no oxygen from the atmosphere.
"Important species" means species that are commercially valuable
(e.g., within the top ten species landed, by dollar value):
recreationally valuable: threatened or endangered: critical to thl!'..-
organization and/or maintenance of the ecosystem: or other species
necessary in the food web for the well-being of the species identified
in this definition.
"Industrial water supply" means water used for processing or cooling.
"Intermittent stream" means a stream with a MA7C010 flow of less than
one-tenth (0.1) cubic foot per second.
"Lake, pond, or reservoir" means any impqundment, whether naturally
occurring or created in whole or in part by the building of structure~
for the retention of surface water, excluding sedimentation control
and stormwater retention/detention basins.
"LC50" means the median lethal concentration of a toxic substance,
expressed as a statistical estimate of the concentration that kills 50
percent of the test organisms under specified test conditions, based
on the results of an acute bioassay.
"Limiting nutrient" means a nutrient whose absence or scarcity exerts
a restraining influence upon an aquatic biological population.
"MA7CD10" means the minimum average 7 consecutive day flow with a
statistical recurrence interval of 10 years.
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"Measurable changes" means changes measured or determined by a
biological, chemical, physical analytical method, conducted in
accordance with USEPA approved methods as identified in 40 C.F.R.
or other analytical methods (for example, mathematical models,
ecological indices, etc.) approved by the Department, that might
adversely impact a water use (including, but not limited to
aesthetics) .
"Mixing zones" means localized areas of surface waters, as may be
designated by the Department, into which wastewater effluents ~ay be
discharged for the purpose of mixing, dispersing, or dissipating such
effluents without creating nuisances or hazardous conditions, or
violating the provisions of this subchapter.
"Natural flow" means the water flow that would exist in a waterway
without the addition of flow of artificial origin.
"Natural water quality" means the water quality that would exist in a
waterway or a waterbody without the addition of water or waterborne
substances from artificial origin.
"NJPDES" means New Jersey Pollutant Discharge Elimination System.
"NOEC" means the "no observable effect concentration", which is the
highest concentration of a toxic sUbstance that-has no adverse
effect(s) on survival, growth, or reproduction of species based upon
the results of chronic toxicity testing.
"Nondegradation waters" means those waters set aside for posterity
because of their clarity, color, scenic setting, other characteristic
of aesthetic value, unique ecological significance, exceptional
recreational significance, or exceptional water supply significance.
These waters include all waters designated as FWl in this subchapter.
"Nonpersistent" means degrading relatively quickly, generally having a
half-life of less than 96 hours.
"Nontrout waters" means fresh waters that have not been designated in
this subchapter as trout production or trout maintenance. These
waters are generally not suitable for "trout because of their physical,
chemical, or bioloqical characteristics, but are suitable for a wide
variety of other fish species.
"NPDES" means National Pollutant Discharge Elimination System.
"NT" means nontrout waters.
"Nutrient" means a chemical element or compound, such as nitrogen or
phosphorus, which is essential to and promotes the growth and
development of organisms.
"Outstanding National Resource Waters" means high quality waters that
constitute an outstanding national resource (for example, waters of



National/state Parks and Wildlife Refuges and waters of exceptional
recreational or ecological significance) as designated in
N.J.A.C. 7:9-4.15(i).
J'Persistent" means relatively resistant to degradation, generally
having a half life of over 96 hours.
"Pinelands waters" means all waters within the boundaries of the
Pineland Area, except those waters designated as FW1 in this
subchapter, as established in the Pinelands Protection Act N.J.S.A.
13:18A-1 et seq., and shown on Plate 1 of the "Comprehensive
Management Plan" adopted by the New Jersey Pinelands Commission in
November 1980.
"PL" means the general surface water classification applied to
Pinelands Waters.
"Primary contact recreation" means recreational activities that
involve significant ingestion risks and includes, but is not limited
to, wading, swimming, diving, surfing, and water skiing.
"Public hearing" means a legislative type hearing before a
representative or representatives of the Department providing the
opportunity for public comment, but does not include cross-
examination.
"River mile" means the distance, measured in statute miles, between
two locations on a stream, with the first location designated as mile
zero. Mile zero for the Delaware River is located at the intersection
of the centerline of the navigation channel and a line between the
Cape May Light, New Jersey, and the tip of Cape Henlopen, Delawati~·
"Saline waters" means waters having salinities generally greater than

.-3.5parts per thousand at mean high tide.

"Secondary contact recreation" means recreational activities where the
probability of water ingestion is minimal and include., but is not
limited to, boating and fishing.

"SC" means the general surface water classification applied to coastal
saline waters.
"SE" means the general surface water classification applied to saline
waters of estuaries.

"Shellfish waters" means waters classified as Approved, Seasonally
Approved, Special Restricted, Seasonally Special Restricted or
Condemned that support. or possess the potential to support shellfish
which are within the Coastal Area Facility Review Act (C.A.F.R.A.)
zone as delineated in 1973, (excluding: 1 - The Cohansey River
upstream of Brown's Run: 2 - The Maurice River upstream of Route 548:

"Shellfish" means those mollusks commonly known as clams, oysters, or
mussels.
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3 - The Great Egg Harbor River upstream of Powell Creek: 4 - The
Tuckahoe River upstream of Route 50: 5 - The Mullica River upstream of
the Garden State Parkway) plus the adjacent areas between Route 35
(from its juncture with the C.A.F.R.A. zone just north of Red Bank-to
its juncture with the C.A.F.R.A. zone just south of Keyport) and the
C.A.F.R.A. zone and the area from the C.A.F.R.A. zone on the south
northwesterly along Route 35 to the northern shore of the Raritan
River, then easterly along the northern shore of the Raritan River to
the southeast point of Perth Amboy, then due east to the New Jersey
jurisdictional limit, and seaward along the jurisdictional limit tothe Atlantic Ocean.
"stream temperature" means the temperature of a stream outside of adesignated heat dissipation area.
"Surface water classifications" means names assigned by the Department
in this subchapter to waters having the same designated uses and water
quality criteria (e.g. FWl, PL, FW2-NT, SE1, SC, Zone lC).
"Surface Water Quality Standards" means the New Jersey rules which set
forth a designated use or uses for the waters of the State, use
classifications, water quality criteria for the State's waters based
upon such uses, and the Department's policies concerning these uses,classifications and criteria.
"Thermal alterations" means the increase or'-t!ecreasein the
temperature of surface waters, above or below the natural, that may becaused by the activities of man.
"Thermocline" means the plane of maximum rate of change in temperaturewith respect to depth.
"Tidal waters" means fresh or saline water under tidal influence, upto the head of tide.
"TH" means trout maintenance.
"TP" means trout production.
"Toxic substance." mean. tho.e substance., or combination of
substance., Which upon exposure, inge.tion, inhalation or assimilation
into any organism, either directly from the environment or indirectly
through food chains, will, on the basis of the information available
to the Department, cause death, di.ease, behavioral abnormalities,
cancer, genetic mutations, physiological malfunctions, including
malfunctions in reproduction, or phy.ical deformation, in suchorganisms or their offspring.
"Trout maintenance waters" means waters designated in this subchapter
for the support of trout throughout the year.
"Trout production waters" means waters designated in this subchapter
for use by trout for spawning or nursery purposes during their firstsummer.



7:9-4.15 Surface water classifications for the waters of the
state of New Jersey

l
l
£
£
£

(a) This section contains the surface water classifications
for the waters of the State of New Jersey. Surface water
classifications are presented in tabular form. Subsections (c)
through (g) contain surface water classifications by major
drainage basin. Subsection (h) lists FWl waters by tract within
basins and subsection (i) identifies the outstanding national
resource waters of the State.

(b) The following are instructions for the use of Tables 1
through 5 found in N.J.A.C. 7:9-4.15(c) through (g) respectively:

1. The surface water classification tables give the surface
water classifications for waters of the State. Surface waters of
the State and their classification are listed in the Table
covering the major drainage basin in which they are located. The
major drainage basins are:

L. The Atlantic Coastal drainage basin which contains the
surface waters listed in Table 1 in (c) below;

ai . The Delaware River drainage basin which contains the
surface waters listed in Table 2 in (d) below;
. aai . The Passaic River, Hudson River and New York Harbor
Complex drainage basin which contains th.~_surface waters listed
in Table 3 in {e> below;

iv. The Raritan River and Raritan Bay drainage basin which
contains the surface waters listed in Table 4 in (f) below; and

v. The Wallkill River drainage basin which contains the
surface waters listed in Table 5 in (g) below.

2. Within each basin the waters are listed alphabetically
and segment descriptions begin at the headwaters and proceed
downstream.

3. To find a stream:
i. Determine which major drainage basin the stream is in;
ii. Look for the name of the stream in the appropriate Table

and find the classification;
ari . For unna.ed or unlisted stream., find the stream or

other waterbody that the stream of intere.t flows into and look
for the classification of that stream or waterbody. The
classification of the stream of interest may then be determined
by referrinq to (b)5 below. If the .econd stream or waterbody is
also unlisted, repeat the proce.. until a listed stream or
waterbody is found. Use (b)5iv below to cla.sify streams
entering unlisted lakes.

4. To find a lake or other non-stream waterbody:
i. Determine which major drainage basin the waterbody is in:
ii. Look for the waterbody name in the appropriate Table;
iii. If the waterbody is not listed, use (b)5ii, 5iii, 5vi,

and 5vii below to determine the appropriate classification.
5. To find unnamed waterways or waterbodies or named water-

ways or waterbodies which do not appear in the listing, use the
following instructions:

l
l
I
I
I
I
I
I
II



i , Unnamed or unlisted freshwater streams that flow into
streams classified as FW2-TP, FW2-TM, or FW2-NT take the
classification of the classified stream they enter, unless the
unlisted stream is a PL water which is covered in (b)5vii below.
If the stream could be a Cl water, see (b)5vi below.

ii. All freshwater lakes, ponds and reservoirs that are five
or more acres in surface area, that are not located entirely
within the Pinelands Area boundaries (see (b)5vii below) and that
are not specifically listed as FW2-TM are classified as FW2-NT.

-This includes lakes, ponds and reservoirs on seqments of streams
which are classified as FW2-TM or FW2-TP such as Saxton Lake on
the Musconetcong River. If the waterbody could be a Cl water,
also check (b)5vi below.

iii. All freshwater lakes, ponds and reservoirs, that are
less than five acres in surface area, upstream of and contiguous
with FW2-TP or FW2-TM streams, and which are not located entirely
within the Pinelands Area boundaries (see(b)5vii below) are
classified as FW2-TM. All other freshwater lakes, ponds and
reservoirs that are not otherwise classified in this subsection
or the following Tables are classified as FW2-NT. If the
waterbody could be a Cl water, also check (b)5vi below.

iv. Unnamed or unlisted streams that-enter FW2 lakes, ponds
and reservoirs take the classification of either the listed
tributary stream flowing into the lake with the highest
classification or the listed tributary stream leaving the lake
with the highest classification, whicheve~-.has the highest
classification, or,' if there are no listed tributary or outlet
streams to the lake, the first listed stream· downstream of the
lake. If the stream is located within the boundaries of the
Pinelands Area, see (b)5vii below: if it could be a Cl water,
also see (b)5vi below.

v. Unnamed or unlisted saline waterways and waterbodies are
classified as SEl in the Atlantic Coastal sasin. Unnamed or
unlisted saline waterways which enter SE2 or SE3 waters in the
Passaic, Hackensack and New York Harbor Coaplex basin are
classified as SE2 unless otherwise classified within Table 3 in
(e) below. Freshwater portions of unnamed or unlisted streams
entering SE1, SE2, or SE3 waters are classified as FW2-NT. This
only applies to waters that are not PL waters (see (b)5vii
below). If the waterbody or waterway could be a Cl water, also
see (b)5vi below. .

vi. If the waterway or waterbody of interest flows through
.or is entirely located within State parka, forests or fish and
game lands, Federal wildlife refuges, other special holdings, or
is a state shellfish water as defined In N.J.A.C. 7:9-4, the
Department's maps should be checked to determine if the waterbody
of interest is mapped as a Cl water. If the waterway or
waterbody does not appear on the United states Geological Survey
quadrangle that the Department used as a base map in its
designation of the Cl waters, the Department will determine on a
case-by-case basis whether the waterway or waterbody should bedesignated as Cl.

vii. All waterways or waterbodies, or portions of waterways
or waterbodies, that are located within the boundaries of the
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Pinelands Area established at N.~.S.A. 13:18A-11a are classified
as PL unless they are listed as FWl waters· in Table 6 in (h)
below. A tributary entering a PL stream is classified as PL only
for these portions of the tributary that are within the Pinelands
Area. Lakes are classified as PL only if they are located
entirely within the Pinelands Area.

6. The following 10 classifications are used for the sole
purpose of identifying the water quality classification of the
waters listed in tAe Tables in (c) through (h) below:

i. "FW1" means freshwaters wholly within Federal or State
lands or special holdings that are preserved for posterity and
are not subject to manmade wastewater discharges.

ii. "FW2-TP" means FW2 Trout Production.
iii. "FW2-TM" means FW2 Trout Maintenance.
iv. "FW2-NT" means FW2 Non Trout.
v. "PL" means Pinelands waters.
vi. "SE1" means saline estuarine waters whose designated

uses are listed in N.J.A.C. 7:9-4.12(d).
vii. "SE2" means saline estuarine waters whose designated

uses are listed in N.J.A.C. 7:9-4.12(e).
viii. "SE3" means saline estuarine waters whose designated

uses are listed in N.J.A.C. 7:9-4.12(f).
ix. "SC" means the general surface water classification

applied to saline coastal waters.
x, FW2-NT/SE1 (or a similar designation that combines two

classifications) means a ·waterway in which there may be a salt
water/fresh water interface. The exact pG-int of demarcation
between the fres~ and saline waters must be determined by
salinity measurements and is that point where the salinity
reaches 3.5 parts per thousand at mean high tide. The stream is
classified as FW2-NT in the fresh portions (salinity less than or
equal to 3.5 parts per thousand at mean high tide) and SEl in the
saline portions.

7. The following water quality designations are used in
Tables 1 through 5 in (c) through (g), re.pectively, below:

i. "(Cl)" mean. Category 1 waters:
ii. "(tp)" indicates trout production in waters which are

classified as FWl. This is for information only and does not
affect the water quality criteria for tho.e waters:

iii. "(tm)" indicates trout maintenance in waters which are
classified as PL or FWl. For FW1 water. this is for information
only and doe. not affect the water quality criteria for tho.e
waters.

•
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(e) The surface water classifications in Table 3 are for
waters of the Passaic, Hackensack and New York Harbor Complex
Basin:

TABLE 3

WATER BODY

ARTHUR KILL
(Perth Amboy) - The Kill and its saline New

Jersey tributaries between the
outerbridge crossing and a line
connecting Ferry Pt., Perth Amboy to
Wards Pt., staten Island, New York

(Elizabeth) - From an east-west line
connecting Elizabethport with Bergen
pt., Bayonne to the Outerbridge Crossing

(Woodbridge) - All freshwater tributaries
BEAR SWAMP BROOK (Mahwah) - Entire length
BEAR SWAMP LAKE (Ringwood)
BEAVER BROOK

(Meriden) - From Splitrock Reservoir Dam
downstream to Meriden Road Bridge

(Denville) - Meriden Road Bridge to Rockaway
River

BEECH BROOK
(West Milford) - From State line downstream

to Wanaque River
BELCHER CREEK (W. Milford) - Entire length
BERRYS CREEK (Secaucus) - Entire length
BLACK BROOK

(Meyersville) - Entire length, except segment
described below

(Great Swamp) - Segment and tributaries
within the Great Swamp National Wildlife
Refuge

BLUE MINE BROOK
(Wanaque) - Entire length, except segment

de.cribed below
(Norvin Green State Forest) - 'That portion of

the stream and any tributaries within
the Norvin Green State Fore.t

BRUSHWOOD POND (Rinqwood)
BUCKABEAR POND (Newfoundland) - Pond, its

tributaries and connecting stream to
Clinton Reservoir

BURNT MEADOW BROOK (Stonetown) - Entire length
CANISTEAR RESERVOIR (Vernon)
CANISTEAR RESERVOIR TRIBUTARY (Vernon) - The

southern branch of the eastern tributary
to the Reservoir

CANOE BROOK (Chatham) - Entire length

I
I
I
I
I
I
I
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CLASSIPICATION

SE2

SE3

FW2-NT
FW2-TP(Cl)
FW2-NT(Cl)
FW2-TM
FW2-NT

FW2-TM
FW2-NT
FW2-NT/SE2
FW2-NT
FW2-NT(Cl)

FW2-TM
FW2-TM(Cl)

FW2-TM(Cl)
FW2-NT(Cl)

FW2-TP(Cl)
FW2-TM
FWl

FW2-NT



CEDAR POND (Clinton) - pond and all tributaries
CHARLOTTEBURG RESERVOIR (Charlotteburg)
CHERRY RIDGE BROOK(Vernon) - Entire length, except seqments

described beloW(Canistear) - Brook and tributaries upstream
of Canistear Reservoir located entirely
within the boundaries of wawayanda state
Park and the Newark Watershed lands

CLINTON BROOK(Mossmans Brook) (W. Milford) - source to,
but not including, Clinton Reservoir

(Newfoundland) - Clinton Reservoir cam to
pequannock River

CLINTON RESERVOIR (W. Milford)
eLOVE BROOK - See SnG BROOK
COOLEY BROOK(W. Milford) - Entire length, except segments

described below(Hewitt) - segments of the brook and all
tributaries located entirely within
Hewitt State Forest

CORYS BROOK (Warren) - Entire length
CRESSKILL BROOK(Alpine) - Source to Duck pond Rd. bridge,

Demarest .~-.
(Demarest) - Duck Pond Rd. bridge to Tenakill

Brook
CUPSAW BROOK(Skylands) - Source to Wanaque Re.ervoir,

except seqment described below
(Skylands) - That segment of cupsaw Brook

within the boundaries of Ringwood State
ParkDEAD RIVER (Liberty corners) - Entire length

DEN BROOK (Denville) - Entire length
DUCK POND (Ringwood)
ELIZABETH RIVER(Elizabeth) - source to Broad st. bridge,

Elizabeth and all fre.hwater tributaries
(Elizabeth) - Broad st. bridge to mouth

FOX BROOK (Mahwah) - Entire length -
GLASMERE POND (Ringwood)GOFFLE BROOK (Hawthorne) - Entire length
GRANNIS BROOK (Morri. Plains) - Entire length
GREAT BROOK(Chatham) - Entire length, except segment

described below(Great swamp) - segment within the boundaries
of the Great Swamp National Wildlife
Refuge

GREEN BROOK(W. Milford) - Entire length, except those
segments described below

FWl
FW2-TM

I
j

I
J

I

FW2-NT
FWl

FW2-NT (Cl)
FW2-TP(Cl)
FW2-TM(Cl)

FW2-TP(Cl)
FWl(tp)

FW2-NT
FW2-TP(Cl)
FW2-NT

FW2-NT
FW2-NT(Cl)

FW2-NT
FW2-NT
FW2-NT(Cl)
FW2-NT
SE3
FW2-NT
FW2-NT (Cl)
FW2-NT
FW2-NT
FW2-NT
FW2-NT(Cl)

FW2-TP(Cl)
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RESEARCH AND ,CONSULTING, INC.

c •••••• , ••.• ".C_O.'OLO ••• , •.••, •• C.U.C,. 5'" SOMERSET STREET. NORTH PL.AINFIEL.D. N. J. 07080 • (201) 757.1137

':ove",ber12. 1930

Browning-Ferris Industries of U.J •• Inc. 'lG7~ Central Ave.
Clark, N.J. 07066
Attn.: Mr. Goodkin
G~ntlcmen:

NPDES Analysis - Elizabeth TransferStation '

Herel'lithour find1n~s for t!1e ena lys t s of one sample from El,izabeth TransferStation received here October 22, 1980:
Figures generally
in ppm. or liJ9/1.

Titanium

TRe Sample: 9100
Source: Grab ~ar,~le - Storm Sewer, Elizaheth Transfer Stat

less than 0.05
21.8 .

86.5
Less than 0.05

630
less than 0.005
less than 10
less than 0.01
Less than 0.5
'. 240,

Phosphorus
Sulfite
Tin
800, 5-day
Beryllium
Bromide
Chlorine
Thorium
Fecal coliform bacteria,
MPN/l00 ml.

.
(none detected)

(none detected]

(none detectedj

(none detected)
(none detected)
(none detected)

Very truly your~ ~ .
.! ")!' I.. .\ (' _.

,I'of' . .,'. '{ '\
"'.. /,-.: .•v· •..•,-J1.J

Gary J.' Gflbert'.,

' .
.I •
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INTRODUCTION
Although water withdrawal data has been collected by the New
Jersey Department of Environmental Protection since the end of
the last century, little has been done to summarize and report
that information in the past. Because water needs in New Jersey
continue to increase, it is important that water withdrawal data
be made available for those who are involved in water supply
planning and management.
This report utilizes data that were collected by the NJDEP's
Bureau of Water Allocation to summarize the quantity of water
that was withdrawn in 1987. Some information concerning water
use is included in the report; however, the primary emphasis is
on water withdrawals. That is because the Bureau is mainly
~nterested in obtaining withdrawal data so that it can be used
for regulating diversions as well as for modelling purposes.
In 1987, total reported water withdrawals in New Jersey amounted
to approximately 601,041 million gallons. This figure excludes
water use by domestic wells and other unreported sources.
Ground water accounted for 230,997 million gallons (38% of the
total), and surface water accounted for 370,044 million gallons
(62% of the total). Only fresh-water withdrawals are included
in the totals, as diversion~ of saline water are not required to
obtain Water Allocation permits.
The 1987 Water Withdrawal Report is the first such report
prepared by the Bureau of Water Allocation. However, reports
involving water use in New Jersey have been published previously
by other sources. Two notable reports are the "Survey of New
Jersey Water Resources Development", written in 1955 for the
Legislative Commission on Water Supply, and "The New Jersey
Statewide Water Supply Plan", which was prepared by consultants
for the NJDEP in 1980. Further data on water withdrawals dating
back to 1918 has been computerized and is available through the
u.S. Geological Survey.

PHYSIOGRAPHIC PROVINCES
New Jersey is made up of four physiographic provinces, each of
which contains distinctive geologic and landform features.
Figure 3 shows the locations of the provinces, and Table 2
summarizes ground-water use in each of these regions of the
State.
Tha Valley and Ridge Province consists of sedimentary rocks.
Sandstones, shales and limestones are all found in the region.
Complex structural activity in the region has folded and faulted
these formations. Long narrow ridges separated by river valleys
is the characteristic landform of this region.
The Highlands Province, located to the east of the Valley and
Ridge region, is primarily composed of crystalline rocks. These



formations include granite, gneiss, marble, and some sedimentary
ock types similar to those found in the Valley and Ridge area.

~e crystalline rocks do not usually provide as much water
supplY as compared with the sedimentary formations found in the
Valley and Ridge.
southeast of the Highlands is the Piedmont Province. This
lowland area consists of sedimentary and igneous rocks. Most- of
the region is composed of sandstones, siltstones, shale and
conglomerate. Basalt and diabase also make up a large part of
thiS region. These igneous rocks do no yield as much ground
water as the sedimentary rocks in this region.
Glacial materials are present in each of the four provinces of
the State. The Coastal Plain region contains reworked glacial
materials which were deposited by rivers and lakes during sea
level changes. In the remaining three provinces, glacial till,
moraine and drift are present and form major sources for ground-
water supplies in valleys and lowlands.
The southeastern portion of ,New Jersey is known as the Coastal
Plain Province. This region, which begins approximate to a line
running from Perth Amboy south to Trenton, is composed of
unconsolidated materials. The gravele, sands, silte, and clays
which make up this area range from Cretaceous to Holocene in
age. Since these materials have not been subjected to the
intense heat and pressure which would consolidate'the material
into hard rock, they are able to hold large and very consistent
ground-water supplies.
Figure 2 shoWS how the geology of the State affects the amount
of ground-water withdrawals. The Coastal Plain Province obtains
approximately 71% of its supply from ground-water sources. The
northern part of the State obtains most of its water supply from
large streams and reservoire, and depends on ground water for
only 20% of its supply.

RECHARGE

The average annual precipitation in New Jersey ie approximately
45 inches (New Jersey Legislative Commission on Water Supply,
1955). About half of that amount is lost to evapo-
transpiration, and another five percent is lost to direct
surface runoff. The remaining 45%, or approximately 20 inches,
is available for ground-water recharge. For this report, a
conservative estimate of ground-water recharge has been made
us~ng a drought year recharge rate of 14 inches, which amounts
to ~ theoretical total recharge of 5.0 billion gallons per day.
In comparison, the average daily ground-water withdrawal ie
approximately 0.6 billion gallons. Not all of the water that is
recharged remains in the aquifer; much of the recharge in the
water-table aquifer flows into streams and supports their base
flows. In addition, deeper aquifers are recharged at a much
slower rate than water-table aquifers. In areas of high

-,
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BROWNING-FERRIS INDUSTRIES
Elizabeth, N. J. District

October 10, 1989

State Of New Jersey
Department Of Environmental Protection
Division Of Solid Waste Management
CN 414
Trenton, New Jersey 08625-0414

Attn : Mr. Thomas Kearns, Chief
Bureau Of Registration and Permits Administration

Re File No. 2004A1SP01 Transfer Station

Dear Mr. Kearns,

The attached bill concerning the above referenced facility
was recently received in this office. It is being returned to
the Department as the company has been notified that the permit
in question has expired. Please refer to the attached letter
from Mr. Kohn Castner, Chief Engineer, Engineering Element, NJDEP
which is dated June 20, 1989 for further information.

The facility was not operating on June 20th and has not been
in operation since. ~

The company does not intend to pursue a renewal application at
this time.

Based on the above the company does not believe that it has
any obligation to pay the July 1, 1989 registration fee. Please
rescind the invoice and remove our account from your billing
system.

Should you have any question concerning the contents of this
letter, please call or write me.

Sincerely yours,

Browning-~erris Industries
Of Elizabeth, N. J..•, Inc.

, I
/ /~ /--, ---Y ..-;'

I~ /./,,;.7 /~. -.
, 0/."7.¢. ,---"____ -r<~~/r- .:r :...;-......-<--- .' - :....---..-
Peter A. Leonardis
District Manager

CC (T..l enc 1)

714 DIVISION STREET. P. O. BOX 508 • ELIZABETH, N. J. 07207 • (201) 352-2222
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THU KO:E:IN LITWIN
- ~""""11I1:U'aI - - -

e
WOLFF

j;tau of ~t!D 1ttsq
DEPART:\1ENT OF E~IRONMENTAL PROTECTION

DIVISION OF SOLID WASTE MANAGE~ENT
eN 414, Trenton. NJ. 08625-0-'~J

F~ _ (609) 394-8626

r ." -
J -."J , .• _

John V. Czapor
Direc:or . JUN 2 0 1989 Ml1.'j' T. Sheil

Depury Director

Mr. Arthur R. Kobin
10 Park Place
Morristown, NJ 07960

RE: BFI of Elizabeth t~ansfer Station
Application for Permit Renewal and Expansion
Elizabeth. Union County
Application No. 2004A

Dear Mr. Kobin:

This is in respon.e to you~ letter 0: Decambe~ 14, 19B8 to M~. Brian Petitt of my
staff, and recent telephone cotlVersations with yourself and Albert Cruz of your
staff ~eiarding the st~tus of the abo~e referanced tians~er station application.
As stAted, since the applicant does not have any inten:ion of pursuini a permit
to increase toe capacity of the facility, tha Depar:ment ii, hereby, returning
the application package for the proposed 180 !?t facility expansion thu~
terminating the review. The Dep&rt~Qnt will maintain ~ha original application
for its o~~ records.

On the ot~er hand. since BF! ot Elizabeth intend. to continue the presen~ 85TPD
operation fer whi~h its per=it has expired, Sf I ot Elizabeth MUS: submi~ to the
Department an application for penit renewal pursuant to N.J.A.C. 7:26-2.7(11)
raflactins the actual operation. A copy af the solid wa.te t'asulaC10ns is
enclosed fo~ your information.

Snould you have auy questions. please feel free to contact Julio Galarza of my
staff at (609) 292-3276.

Sincerely,

JG:ec
E:'l~losut'e
ec: Peelr A. Leonardis, President, 3FI

Joseph !cial,k1. D£P, Enforceme~t
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~Waste
Systems

BROWNING-FERRIS INDUSTRIES
Elizabeth, N. J. District
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?~r~its Administra~io~
Be File No. 2004A1SPOl

~··e·5.::"

-:,~...~ ~,_....•..•. '-'" ....• "-' .•. ... -.::!,-:~.-.~':" ,f'"
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On October ~0, 1989 I commun~cated to you that the aoeve
';:=r~~t.i(}rledpermit had ex:;':'!:'ed en or abcu t .)tl~~e ~._.'~::?'~3~~1. :::.~::.:)
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_. '.' .L _ '.' • .: ~•• ' .•.•. ,_., '.' .••..•. '.' ._

The circu~sta~ces docuce~ted ~~ my 0ctot~~
tave not changed.
has any obligatic~
regula~i0n fee and
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rescinded and that ~ur acccu~t oe -.,....·-~M ,~.·.i·....'
- - '....... .i·· ..•...-

'.-., - . .: ',-; ~
.J ••••••••••• __ •.•••.~

..~ ~_lest..i .::::~ .-. ,,-. .,....,..•. ..:t ..•.' y, .; -..-,,~
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714 DIVISION STREET. P. O. BOX 508 • ELIZABETH, N. J. 07207 • (201) 352-2222

V,.., I..,~n isan Equal Oppor:wruf) empW!.' . " ,~;t,un
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January 10, 1992

Mr. Dennis Galbraith
BFI Waste Systems
Browning Ferris Industries
PO Box 508
Elizabeth, NJ 07207
Dear Mr. Galbraith:
Enclosed please find a completed Discharge Monitoring Report
for the period 12/1/91 - 12/31/91. Please sign each form;
send one copy to the NJDEP and one copy to the USEPA. Retain
one copy for your files.
A Transmittal Sheet (Form T-VWX-014) has been included. This
should be signed and sent with the DMR.
It is important that you check the information, calculations
and results that we have entered on the DMR (compare them to
the individual reports that we have sent) before signing.
Please call us if you have any questions or find any
discrepancies. There are substantial penalties for reporting
incorrectly. You should also keep a reminder of your DMR due
d~te and call us if uou have not received it on time.
If you need further information, please call me at the phone
number listed below.

Vjry truly)burs,

~)n;{~
.//]ane M. Puz'a

Office Manager

cc: Rose Spikula, BFI
Linthicm, MD

. 750 W. Front Street. PlaInfield. NJ 07063 ,908) 757·1137 Fax (908) 757·0335
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t zu IItG. C» MEAS'IIIEMEN' <.002 nd <.002 nd <1 nd <1 nd

II) .1 (, ;, '1;"''' ":~ nrpUltT ).:~' RErllln j',' t<G/ - 0000:00 . ~, . ~EPOItT :.'\ i.o.oOO()O ,i IHG/L
WEI'" Ijl\IJS5 VA "loo"'EMI"':; .~' DAILY HI" nAY " ,.: II '. '. J..
lit U lit: HANIJ, Clll H. SAMPLE . ' 1 000000
(1;11 l. LV tL» t cnu) MEABUIIEMEN' 0.021 0.021
' ••• 1 U ,? PEnM" 1.'.;': REPORT.·j.,·j,: . It EPOftT '~!!i KG/ 'O~O~OO"
UiHlIL....GUOSS vn .. nIO\!lnIMEN' , ro ~ nnTl Y HLJ...llA.'L--.t-'---';~" _._. ...:..1--I..;a.u.&UII-..JLlUL-~IL.L.L-..I--I:1.A..
Il;~, ru r-u,
"l:NlJf:1t .

'10 1 U ': PEnM'" ,,,~ REPOI\T 1, KG/ 000000.1 ItEPUi\1'..::~ 5d.oooQO':I HG/L
!.JJEHLliIUlS S 'VAUJ:' .flfOUlnE",l!N' 1 O. H Y Hi' , Ull~ ,.' 'I: .:~ . . ',f

lUJU .Lh t:AS E: SAMPLE ooo~oo
)u ex rn-liltlW ttf:Tt MEASUIIEMEN' <.002 nd
)f. I. " ';i, PERM": 1:: $COOOO ) l!J~OOOOO ;iHG/L
unIT GlU155 VAll"· .IIEOUInEMf

N
':' flAY :i .'1, ".:- bAlLY ex

SAMI'tE •

MEABUnEMElH ,r** 7 • 55 ****** 7 • 55
~oo 1 0 " . I; ,' ..•. ' ., "'1 " '1" ',' .. ' , •• ". '~ ... '.,., ' .. /.;, ... ~
fLUENT GROSS VAL :~"ddpt\~il;":·i",u*4v,.;*.)., ***J 000" 'i:MIN ,,~~',:;i.IJ;·.~.:~:<':;"0060· A~

~,.~. \ f.' < ...•. ,; ~ ," J l' ·r' .~.. .r-i», ""." .• '. f)-

SAMrlE
MEASUIIEMEN' 0000000.007 0.007 4.4

SAMPlI
MEASUIIUAEN' "SU

IEniflE P","CIPAl EXECUnVE OFFICER I' CEn"FY UtIDEn PltlAUY OF LAW '''A' , IIAYE rEnSI)tlAll Y IXAMINIIJ
ANO AM FAMILIAR WI'" IIII! "'FOnMAIIO" SIIOM" IEII IIEnEIII; AND 8ASEO
011 MY ".Otllny OF "'OSt! '''M'OUALS IMMIOIAIILY II£8f'OHS'BI I ron~NNIS G. GALBR,AITH . 081AIIIIII0 '"I "'FooMA , ION, , 8£l1EYE lIIE SUBMllfEO IIIFooMA' ••••••.•••..-... _
IS mUI. AccunA'E AIIO COMPUff. I AM AWAnE fllAI "'EnE AnE S

~ESIDENT '"fICA''' PElfALlI£8 FOO 5UOM""10 FALSI! "'fOlIM"'IOI'. IIICLUt"Na-.I-~'--I_==::::..-=_a~~'"'.t::!!i::.
fill POBS'tlIlIIY OF FIfIE AHO 'M""SONMI"', SEE II US.O. • '00, A'IO -. 1

15
'"-2221~ 2,' I~"U.I.O .• UII. '''_,Ia .1Hhr /A<t•• , •• , ••, •• _, """,. 11-, •••• '''._ _ _ ~ __ _ _ _ ~._.lHIw_.",..,,,,,..,,.,tw- ••, "''''fWf,, __ A•• 1HIJ~ •• " I HUMn" ~ MO DAY

£N1 AUO UP!.ANA liON OF ANY VIOLATlONS (Hrif~,~"c.•• n ."",,,,,tf,,,, """

i .' '1 ,-I', 'I·,-T·:,-" ,',I: "'1 1 ':J' "'; 'I .",;-.. f' .. ' , ;".:","', 't-f/.:" PERMIf ", ,~ " ,,': -. . ..'.'. ,. '. ;! ' ,.1 ..-;,' C '.'" ,' ',' ."·f.,'· '.' ! :.,'.'.1'.' '.f, "~,,• "IOtllIlEMENr't· ,,f. r.l {;'.1 '~.' .r."'-'··(I' .Ij.,. ., .• ~I;. I' , "'\'.' .•. '" .•••• ;. J: ,1'\, .. " ..." ...•;
. " f; f/'~ :. ' ',:1, 1,\ .' • ~.i·"11 .•I .•.. t,:.t:. •..•.. '. ", .,!. ~
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PRIORITY WETLANDS LIST

for the
State of New Jersey

Prep8red by the

u.s. EnWonmentai Protection Agency

Region 2



UNION coUNTY. NJ

76



Name: Raritan Bay and NY Harbor (Jersey City Area)
cateqory: Specific Geoqraphic Area.
State{s): New Jersey
Location: Middlesex, Monmouth, and Union counties
Resource Value: -Estuarine wetlands, frinqe salt marsh,

phraqmites, marsh, and aquatic habitats.
-Pollution absorption
-The reqional scarcity of wetlands in this area

Known/PotentialThreats to Resource: Extreme pressure fro. commercial and
residential dev.lop ••nt.

Comm.nts:

77
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,
(I ,( 2-, -;;;J-57.i. r:

P.,..lt 110. AI> -3Da
A"llc.tlon 110. _
County _

OEPARTNENT OF CONSERVATION
AHD ECONOMIC DEVELOPMENT

OIVISION OF WATER POLICY' SUPPLY
WELL RECORD

I•

O.".r' ••• 11 .0. --.lO~NL.(".e----_ SURFACE ELEVATION --- F •• t
( A' •••••• " ••• I ••• t)

2. LOCATIOIt IU3vv ~ 't.1- 57 •.•
DATE CONPL ETED~t ,9 / Z6 C DR ILLER '-PL.-....TwC___.--::oCo:;.,., h~A'+p;...../l/:....,jlet...loo"l;l_'_f....t./_· _

DIAMETER: to. !3 In:: •• ' lotto", 8 Inch.. TOT; DEPTH c,~Q
CASING: Trill .s7iel l)pIVE· I),ee D i••••hr 8r

3.
It. F •• t

5. L.ngth ,s-C! FlitInch••

e. SCREEN: Sill of
Trill OII.ning_ Di ••• hr c== Inch••

a.",. In D•• th (TOIl Feet
a.ologlc For•• tion

lotto. F•• t

T.II .i.c.: DI••• t.r Incll•• L.n,tll

WEll flOWS ",ruRALLY - ,.110'" •• r Mlnuh .t

F •• t

Len't" __ - __ F•• t

7. - Flit .bov ••• rf.c.

I.
W.t.r rl ••• to ~----F..t .bov •• urf.c.

RECORD OF TEST: Dat• ..;:,•••~.r..;~i1IlII:..oI:t:-'--,,'+~~~t'?..•,,~C--Y1.1.. ' C" ~ 0 ••110'" •• r .1.",t.
St.tlc .ahr lev. I before ••••• In, ..•/~' F•• t b.low •••r f.c •

.::l 0 c1 f •• t 11110" nrhc •• ftlr ho.r ••••• 1.,
!try F.et S•• clflc C••• clt' '.I •••• r .In. "r ft. of dr•• do••

fl~NLJ~,
Ob•• rv." .ff.ct 0" "••rb, •• 11. __ ~AI~b~.~ _

, •• ,1", Iev.1
, ra•••••

110 ••••••• r.d J?~~,.~,'~~~·~~ _
t. PERMANEIT PUMPIIG EqUIPMEIT:

T'" h rU4 t'it8 4 U)/~ M fr.. •••• j) l!Hall?
low DrlvlII elf!!C ""_'fI£I .•D~

.,
C •• ac I t, "'"r~"'..Iia",- •• , ••••

D1UII of , •• , In ".11 ) YOF •• t D.,tlll of Foohl.ce I. ".,, __ -=;;.... _ F•• t

•O.

•• ,tll ef AIr LI•• I. ".II-=-F •• t Tr •• of M.tlr on , •• , Slze=-'.clll ••

IISEDF. J.w, stS' tiel" ~ AMOUIT {&v.r.,. 'aIIOR. 'a I I ,....I... 'all ••• 'a'1,

OUALllY ,. WATEI Gaea Sa.,,,:h._ Io.--=:::'
T•••• ~~ ••• r~ ••'.r C4aR T.... Q"f

LOG4·.ni·. gap @v_.<C!., N",R. Zf ar •••• ,1•• avall.~I.l La'(.,••7.~~•••••••, ;;,•.,.,••••,.,•.••••u. II .,. ••,,. I ••••••• ~•• d ••••,.,., ....",
SOUICE OF OATA dAW .avN;LJW,S.,

It.

12.

II.
••• DATA OITAIlEO 1Y ••,/).~I9::1.oJ.",~g•••&~ _ 'ate

(#IOfll •••• n., .,~•• 1 •• ,. ••••• ,., .tltlHI ••• , 1.'., •• " •••••••• I., .1 •••• ',.,. , •••• , ••• ~•
••• "., •• , " ••• '.' ••••••••• " ••••••• t _,•• ,., C •• ,••• " ••••••••••••• ,

.-_ .•.....,_..-----_.



coord: 2622753
STATE OF NEW JERSEY

DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WATER RESOURCES

PERMIT NO. __ 2_6_-_7_6_6_0_

APPLICATION NO. _

Union
WELL RECORD

COUNTY _

NUNZIO NARDELLA LANDSCAPING 510 JERSEY AVEo1. OWNER ADDRE~ _

Owner's Well No. SURFACE ELEVATION __ '""77==-===-~=~--F"t
Loto 653 Block: 13 Municipality: ElizabethA~tY-."1I2. LOCATION 0 _

3. DATE COMPLETED _-::S~/t..,j2'-=S~/~8iJ.,:5).-----DRILLER
Somerville Well Drilling Coo

4. DIAMETER: Top 10 inches Bottom -",6__ inches TOTAL DEPTH _--=.lO~O=- IF"t

So CASING: Type _~d~r~l:..:v:..:::e=__ _

6. SCREEN: Type _

{

Top F"t
R.,.inDepth

Bottom F"t

Dilmeter .-.,;6:..-.. __ Inches 50Length FHt

Size of Opening __ DilfMtlt' Inches '

Geologic Formation _

Teil Piece: Diametw Inches L~~------F"t

7. WELL FLOWS NATURALL V Gilions per minute It F"t above surface

Weter rites to F"t above surface

a. RECORD OF TEST: 01" __ ..:5:.c./..:2:..:5~/..:8..:5 _ Vield .....;3!£.0:L.. Gilions per minu"

Static: weterltwl befen pumping _--'1::;0:..... F"t"b.fo. surface

Pumping IeweI--Io7.l10--'____flit below surbct Ifter 8_____ houn pumping

Dr...tawn __ 6=0___ Fftt Specific Ciplcity _.....;2=--__ GII•• per min. per ft. of dtlWdown

How~ __ 2.~lAr _ How~nd _ww~~i~r~ _
0bItrwd tfhct on nurbv WIll. ....oIDO_Du. _

9. PERMANENT PUMPING EQUIPMENT:
Tw- _

Ciplcity G.P.M.

Oepdt of Pump in WIll Feet

Depth of AJr Line in well Feet

Mfn.Name

How Dri"" _ R.P.M.

Oepdt of FootPitce 1n •••• 1 Feet

Tw- of Mew on Pump $la_Inches

{

AwerIgI a.tlonl Deily
AMOUNT

Mulmum Gilions Dilly

SImple: V. __ No ...L-

H.P.

10. USED FOR ...Jdc=e•••• I!1:;,;ll!CIL _

11. QUALITY OF WATER ....:good•••• IiiIIoL _

Odor DOD.T•• _-=DOD==~.~ _ Color cl.ar Temp. OF.

12. LOG 0-'5' overbprdeD I .5-100' red me' Aruempl ••• vlillblel_...uDIOIO'--__
1OIIte•••••••••• .,,,..,., ••••••••••. If.."" __ •••••• __ ,.,.....,J

13. SOURCEOFDATA SOIMl'Y111.W.ll Drl111nq CO., Inc.
14. DATA OBTAINED BV 01•• 6/10/85

(NOTE: U. ot"" Ii. of th'-",., for «JditlONI inform.tlon IUdt./Of of",.,."." /»MfmH.
MWIyrI. of tN __ • 1Ic.u:hm.". Ikftdl of rp«1M c.inf .,,.,..,.,.,,.. «c.)



DEPARTMENT or tMYlRQNMENTAL PROTECTION
DIVISION or WATER RESOURCES

~(o • .;H· 93':;
Pel'eit No. qt" '17«2
Application No.,_---

_8••••••••~.N.~'••••~•••.••.•.101•••••• '•• t••••••••~ __ - ADDRESS u_u 10TO"'''' ley TOTIE 11 '2.7

o-.r'a WellMol _-------- SURFACE ELEVATION Feet(aho'te _an .e. level)

=~10l ~•• 55' '1,.k 10 .,s••he'''' I 1
~ ~~ 10S••-.t 22,1'72 DRILLER , •• ,.1 Itot'off Co.!.'I 1.s.
DUI£ISIl. _ • __ •••••••• - TOTALDEP'III 57. reet

CASDIG:Typ! Dl_ter • incbe. LeD-b. " r_••••1 - a- --
IAnatb.__ -r-

~:Typ!--------

Sl.. of0peD1DI _ DiaMtel'__ .--;1nche1

Top__ ---Fe!t
~OII r••t

Gtoloaic ror.atlOD. __ ---------

TaU p1tCC: Dt..tU'_----incbd lADIt
b._----

rcet

1IELLnDIS IA'1'URALLT:_.aO~...!Ga,j&l.1~1••••••1 per M!Dut. at _-~---- F•• t abOve eurfac'

VatU'riMe to Feet ..,. nrtace
RECOIDOF'!'EST:Dat.. Yltld _~Ii..--...!~~.IooI!J~lOM~per 1Iinut•

•••• 11 • 19.t9"
Std1a_or l.e* be_ ~ IS hot --'-
hIplq l.ewl au __ - oftor,. - _1oa
_ hot ~"10 "-1- Gala. - .la. - ft. of ~it , ~ -r-- ,-~ r- r-

RaIl PaIIPfCl..:z,n •• "..,.1)1' ",)1.. Haw,..aurecS ,,~)I•••• ,.~

CAwal,.a .Ittect CD D!G'b1 wlls :I ----- •••-.-.~.~'~.~.~I~.~.~.---------------------
~ ".DIG EQUlPiElfts

;=.:t;.,::te .'~:~:. ':::ol:::::: .,;.,.-,lI'iIo'-- ~.P.M. ,'00

DoptIa", _ 10 ...u •., hot Doptbof _1M< 10 ...u._------Feet
Doptb'd AJso 101M .Ia ...u.J.JM' TypOof - CO>- •• ,.... -..1Ja" ••••

A""" 1",000 GallO'M' DdlJ
Ma2d-. _ ••OM DaUJ

- 111,000 -
sapl!SY" ....!- 100_

,---------_ .. - -'

'." _!16~"""""' •• --~ ••• -
-me in = =:



,•..., ~, - z.z» 455 -l
'ora It No«76'" ¥f3r
A"IIcatiOIl No. _
County _

DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WATER RESOURCES

WELL RECORD

r , OWER Jevhb f'd"cetional Canter ADDRESS P. O. Box 164, Sprinafield, N.J.
SURFACE ElEVATION F •• t

( A••••••• " ••• I."."
Owno,.,I 'oIl Ho.

2. LOCATION ~E~l~iZ_.~b_._t_b~,__u_n_i_o_n_. _

s, DATE CONPLETEO 3/7/72

II. D IANETER: to, &10 Inch ••

5. CASING: T,u __Dr=iv..;...;;,. _

I.

DR ILLER Somerville Well Drillina Co., Inc.

lotto.. 6 Inch.. TOTAL DEPTH 170 F•• t

Dlaute,. 6 Inch.. Lenlth SO Foot

I.

SCREEN: Size of
DI•• ote,.T,,. OIIenln,_ Inchol

lan,o III D.,tll { To, Feet
aoolOIlc Fo,..at I011lotto. Feet

Tall ,ioco: Di•• oto,. IIICh.1 Lenlth
WELL FLOWS NATURALLY &allolll ,0,. MillYto .t
W.tor ri ••• to Feet .~ovo I.,.faco
RECORD OF TEST: Dat. 1101171 Vlol4 SO

Feet

Len, th - Fe. t

7.
-------- F 00 t • ~o•••• r f. co

____ - 1.110111 ,.,. .111. to
Static w.te,. 1•• ,1 ~.for. ,. •• In, 2•.0 Fo.t ~olow IU,. f.co

, •• ,111, IOv.I 8.0__' fo.t b.low I.rfaco afto,. 5
ho

•
rl

' •• "11,

.rawdowlt_..:6;.;:O'-- Fe.t S.oclflc Cu.clty 2_1•1 •• !IO" .111. "r ft. of drawdowlI
low '•••• d ~~ _

low ••••• r.d y~•••lr _
O~••rv.d .ff.ct Olt """~y woll. ----_~Du9P••~.~ _

t. PEIMAJIEIT PUMPII. EOUIPNENT:
Ty'. _

CUICI ty I.'.M.

•.,U of , •• , I. woll Fut DlUh of Foohl.co I" •• 11 _

Mf,.•••••• _

NowD,.I".II _ H.'. _ •. '.M. _
Feet

•• ,tII of Air Lin. I. woll_Fut T"o of M.te,. •• , •• , _

10. USED F. __ Ia-..;P_.C;;;.;l-;.,;;;;;.;;.;.....,.. _
Sizo_'nch ••

{
h.ra,. -- 11110111 D. iI,

AMOUNT
"ul... 1.11 011I D. I I,

X.0._II. qUALITY Of WATEI I_.O_ocl _

12.
Tut. Don' Odor PAP, Color .....•••D=O.••D;.;j. _

lOa lid ahal.~CO~d~.,~tb------ ~_
(0••• ~.'••,•••••• t .1 ••••••, ••••••,•••• t ••,.
I.n ••••••• ,

ro.'. oF

Ar•••• ,1 ••• vall.~I.l _A~O _
" ., ••,, •• I., ••••• ~••• 1••••

II. SOUICE OF DATA 8='"111. Wtll PrilU.ps Co. I Inc.
DATAOITAIIED IY S.. DateIt. 3/8/72
(IIOF., Ir••• , •• , ••~•• , Itl ••••• It, '~~"J •• " J.h, •• " ••••• t •• 1.,., ••.•,•••.••••.,•..~,
,.",., •• 1 , •••• '.', ••••• t •••••••,.t ., ••••1., C •• ,.' ." •• , ••••••• ' •• J
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'''''It I' DEPARTMENTOF CONSERVATION
ANDECONOMICDEVELOPMENT

DIVISION OF WATERPOLICY' SUPPLY

WELL RECORD

Count, _

I. OWNER ORBIS PRODUCTSCatP. ADDRESS _.J.5;;J.5_V~••irll:ig"iwn.loliIolAWilSUlt:l:r.a.o.a.otll.••••-'HllIolJ.u:ArlDlk....:;zS~._Hm... • ...IJil...__

Ovner', .el' .0. _...:2::..... _ -:"~-_ru1I:.:v~.r......-:--~F• I t
(A •• ., •••• " ••• , ••• ,)

SURFACEELEVATION

2. LOCATI 011 __ S~5;L.ly:J,i.l.:r"'gi.IrJD"'"ia~.ailSJl,t.rDoUoUt.~.-...INIII.UIISlAr.k •••••• .,.I:NL"•.....aLJ ••••• --.,;L:=....;'t:.....-_~...:..:E,~~~ _
3. DATECQMPLETED_...IJuu"'1J,X_).;uO.&,j,•..•••••19S.:z;.u8;L...-- DRILLER _......IiHllle~r.LIbell.lr~t_M-'ilCC•••'.•••urol.J,;ll·L..----------

•• 0 IANETER: to" _...I8:a..-1nches Botton 8 TOTALDEPTH )IOI50IoL--FletInch ••

5. CASING: T,"I J/16' Tepered, Sched,,'. 322DI ••• ter S' Inch •• Llngth 15'7 FI.t

s. SCREEN: Ty lit
Sizl ofnQDfJ Ooen in, DI••• ter----lnc"ls Len'th Fee t

{

Top Feet Geolo~ic For •• tion
Iln,e

Botto. Feet

lort shale

,.
r.i 1 ,iecl. Dia.lter lnclll. Lu,tll Fllt

WUL FLOWSUT1JRALlY_.u.NKO_a.lloll. ,Ir Mint. 1t F•• t .1I0vI .urf.c.

water ri.l. to F•• t aliovI •• rf.c.

YI.14 ....Li'- •• 11011. ,.r .1". t.
stetlc v.tlr llv.l lI.fore , •• ,111, .li20.w... F•• t lI.lov • ., f.c.

o. RECORDOF TEST: Det. '. 6, '95"

, •• ,ill, l.v.l __ ...;34D•••••L....__ f •• t lI.low •• rfac •• ft.' -...I24 "o.,. , •• , III,

S,.clflc c.,.cl t, •• 1I. ,., .111. IIIr ft. of dr.wdovlI

'ow ' •• "d __ ...:.!.:W-.:M= •••. .ow ••••• r.d tiMe! Pto • dna
Oll•• , •• d .ff.ct 011 1I•• rll, v.ll. YM~ _

~. PERMANEIT PUMPIIG EQUIPMEIT:
T". deep wll Mfr,••••• Pe=1w.~n~'L- _
C.,.c It, _ ••••.•1••''-- •• ,. II. lov D,Iv.1I ,,_atria wgt,qr1.'._ ...•'.IoI0L.... __ •• '.M. ---

Dutil of h., III v.l1 evt'Mfeet D.,tIa of Foohl.c. III w.ll F•• t

D.,tlt of AI, Lift. III v.l1 __ F•• t D.,tlt of M.t., 011 h.' _
10. USED FOI _...:C:,:'9:z.".M-..:W::..t,lt..I'•• ------- AMOUIIT Av.rl, •••••.•2••M 8&IIo111 hi I,

Mul.II' 288 8&11011. Dill,

II. qUALITY 011WATEIDO lupl.e req1d.n4 Y •• - '0._
12.

Ta. t. 040' Co10' T•• '. --.;°F

LOa Ar•••• ,h. Iv.ll.lIl. e__

(O~•• 4••• ~I •••••••• 1 •••••• , •••••• ,.,. •••••• " ., •• ,". I ••••••• 4•••1••••
I.r.'.. ..",.)

13.

•••

SOURCE OF DATA ~Bt~~~~MD~~l~gr~. _
DATA OIlA lIED BY_~J;,.;;o.:;.;M:;.:;pb;;;;...;;Pr..;.;;.101"~-----------

(#lOr•• " ••• ' •• r .,4 •• 1 •• , ••••• , I., .441t1••• ' •• I.r •••••••••••• , ••• , •••• ',., ••••• ".,.4 ••••'r.'•• 1 I•••• ,., •••• , ••••••••••••• 1 •••••••••• ,., ." ••••••• , •• , •• )

- " ,.,.-.-~----.



, .. /......- I "

'•••u
~, ~Z, 517 [.j

,. •.•It .0.a6-d337
A"llcation .0. _
County _

DEPARTMENT OF CONSERVATION
AMD ECONOMIC DEVELOPMENT

DIVISION OF WATER POLICY' SUPPLY
WELL RECORD

. own S. ~.'.
O•••r'. ,.11 .0.

I. LOCATIOI
I. DATE CONPLET£D

•• 01 ANETER: t ••

I. CASIIIS: T, ••

158 Mt Olivet Ave.
ADDRESS .:.;N~c.;.;.w.;:;a,;.r;.;.kl..,-.,;N;.;..:,.;.J;,..;.:.- _Penn1ck a Co

1 SURFACE ELEVATION ------ F •• t( ••••••••••••• I •.• .,)Neaark, Xxxdssex Co. N.J.
.....;.A;.:;p..;;.r..;;;1_1_2..;.7.:..,_196~1__ OR ILLER '_Wm_._S_t_o_t_h_O_f_f_C_o_._, _I_n_c_. _

Inell.. lotto.. 13 Inell••

drive pipe DI••• t., 12
TOTAL DEPTH_5.:8;;.;4:.-__ F •• t

64'ln'Lon. tII --t, •• tInell••
Size of

I. SClEEII: T,.. O.on In, _ Dfa•• to, Inelt••

{
To. F••t

••• ,. I. D.UIt
lotto. F•• t

Lon. tit- Fe. t

10010,le Fo, •• tloll _

T.II .i.e.: 11••• t.r lllelt••
LOll ,tel ---- __ Fo.t

7. WEll FLOWS IlATURAlLY ••11011••• r ••I•••to .t ' •• t "0" ••• r f.c •

I.
•• t.r r I••.• t. ' •• t • ,." ••• rhc.

RECOID OF TEST: Dat. Aprl1 27 ° bailer test YI.I~ Approx ·24i•llou ,.r .1 •• to

St.tlc •• ter 1.".1 '.foro ' •• 'I., -=l""'- , •• t hlo ••• ,hc.

,..,,., 1o''.I_ .•llo1090~-__ fo.t ,.10 ••• rhe •• ft.,- It•• ,. , •• ,,.,

S,.cl flc C.,.cl t,'__ --''-- ••••• Jar ., •• ,., ft •• f ~,•• ~o••179 Fe.t

••• , •• "~ B,gafti.l1•••1.s;e••r,,;.... _ 'ow •••••,.~ _
o ' •• rv.~ .ff.ct o•• "'" ".Ih _

•• PEIMAIEIT PUMP.1I1 EOUIPMEIT:T,'. ~ _ ••f,•••••• _
C.,.c It, I.'.••.
",U of , •• , •••• 11 , •• t D.,tIt of 'o.t,l.co I••• 11 _

.0. D'I" •• _ ..,._-- ..,...._--
,•• t

•• ,tIt .f AI, LI•• h •• II_Fo.t T". of •••t., 0" , •• , _

USED F- IndustrlalI.. "" --==.;;;;.~;;.,;;;;.;;~_

.11O_I"c ••••

{
A".,.,. 1.1h •• h",AMOUNT
••••I... 1.11.".•• I1,

II. OUAl.TY Of WATEI _
'.'-

12.
Tut. none o~.'__ n_9&1n::e__

LOI See other slde
(., •• ~.,." •••••••• 1 •••• ,,.,.,." ··,r'

Color ~?~ _
T•• '. ...-_o,NoAr•••• ,1•• .".11.".1

" ., •• ,,,. ,., ••••• ~., .1••••.,....,.,.,.....,.
II. SOVICE OF DATA .:I~e:11=-=S;.;:t;.;:;a..;.te.;;.;me~n....;t..;.. _

b rr May·8,1961It. DATA OITA.IED 1Y H-.,;o_J_._S_t_o_t_o •• to _

(IIO'f', •••• tII., .,~•• 1 ,., •••• ., I., .~~It,. • ., 1.,.,••,,.••••••• I., ., ••,.,,.,. ,••• ".,.~,""p.'•• , It••• ,.,, ••• f.' ••" ,••,••• , .,••,., ••• ,., ." ••'••••,•• ,•.,



...
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DEPARTMENT OF CONSERVATION
AMD ECONOMIC DEVELOPMENT

;2(,-1..2-517 .(
•••,.It 10..;lt, -J 'lor
Allllileation I. _
County _DIVISION OF WATER POLICY' SUPPLY

WELL RECORD

OWIIER S. B. Pennick & Co •

r ~iS8 Mr. Olivet Ave
AOOR ESS ....;N;.;.;e;.;w.;.:&r=..;.;k;.tl.....;.;,N.:.,. J;..:... _

0 ••111' '. w.11 10. ---1"'"_ _ SURFACE ELEVATION _________ F •• t
(A ••••••••••• I •• .,)

LOCATIOII Newark, I •••• ' •• x EDteX CO. 'Ll. - '> ,7
DATE COMPLET~O June 1,1961 OR ILLER __ ...:W::.llm!U.~S:.JIt:xOJtthu:9¥1tLjt~C~oUl'._I:.:,D.:::,C••••• _

1 10 . • 400DIAMETER: toll 0 Inch.. lottolll Inch.. TOTAL DEPTH F •• t

DI••• t., 10 I"ch •• l""th14110" Fut6. CAS IR6: T, ,I. _---"dr•••..•1..,;YL:lea,·•.•pu1Lo11pel!2- _

I. SCREEN: T,•• _

{TU Fe.t
I"". I" De,O G.olo,lc Fo,•• t Ion

lot to. Fa.t

T.II ,iac.: Ol••• t., Inch•• l.n,th

7. WEll FLOWS IATURAllY Gallon. 'I" Minute .t

Size ofO••nl",_ DI••• te' lncll•• l""tll Fl.t

______ Fe.t

_______ Feet .lIov ••• , f.c.

w.t., ,1 ••• to F.at .lIova •• ,f.c.

Y1.ld __ ..:6~4~4;;._.•• llofti ,., .1,. t.I. RECORD OF TEST: ht • .Junt 6.1961

st.tlc •••t.r l.v.1 ,.fore ,I•• ,in, ..:6~0~ F•• t •• Iow •• , f.c.

, ••• Ia, lev.I __ .....;;8.••3:.-. __ f •• t 1I.low •• rfac •• ft.r .;;8 1I01,. ,.e.la,
O,•••dOWft ~2.;;3:.-._F •• t S•• cl fie Cu.cl ty , •••• IIIr .In. IIIr ft. of d,.wdow,

low h,"d t&u_r.•b;"jli.n~e~pO;':ullllmplllMo _ Mow••••• ,.d __~C~'r~1~r~1&o~~ _
Oll•• ry.d .ff.ct Oft n•• rlly •••11. _

t. PERMANEIT PUMPING EOUIPNENT:

10.

II.

T,•• ?~ _
C••• clty •• , ••••

D.,t •• of , ••• I, w.II Fe.t O.,tll of Foohl.ce I, we" _

Mfr•••••• _

low .rlv.n _ I.'.", _1.'.__ -
Flit

T,,I' of •••te, •• ".. .lz._IAC ••••

{

Av.,.,. •• 110,. 0.11,
AMOUIIT "811... ••110,. D. I 1,

USED F. •.•I•.•n~d~ulLlitJlJt••p•••l••a•••ll1._ _

OUALllY (II WATEI _ 1••-

raete Item. Od., non.LOa --....;;..;..;~Se;.;.••- other 81d.
S••• I.: Y•• _

Colo, __ ~c_l~._ar _ ·F
no

(.,••~.t."•••••••• , ••••t ., •••• ~.,.t••••• t.1.,.,••••~,)
T.... 56

A,••••• h. av.II.,h1
II ., ••t," I., •..••~" .1••••

13. SOUICE OF DATA ......;.W;.;;.~l.::;.l...:S~t~a~t~•••=n:.;.;t;.l.:._.. _
••• DATA OITAIIIED 1Y ...IH~JL..oIiIs•••tllot.wbwo•••t""t _ Data Jun. 13,1961 /

(1IOf', " ••• t••, .,~•• , I." .•••t I., .~~"" ••, 1.,.,••" •••••••• ,.,., ••.•,,.,. ~••• t'.'.~.
, •• "., •• , I ••• "" •••• te••• ~•••• t••• , .~••,.' •••,., ." ••,••••t•• t •• )

..- .,,_ _----------
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Coord: 2622529
STAT. Oil NEWJERSEY

DII'A"Tt.tENT OF INIIIRONMENTAL ••••OUCTION
DIVISION Oil WATER AESOURCII

26-8310
"E ••MIT NO. _

A",UCATION N9n,+i"'o-n--

COUNTY _
WELL RECORD

6~A. .••..-;.f u. x..,' 1'- " ~(. <1~.

PAPETTI H~RAD8 EGG--PRODUe'P&-1. OWNER ADDRE§ _847 NORTH AVE.

Owner's Well No. .....,....,.....,...."....__ ..."....-...,._....".... SURFACE ELEVATION r:;;-'hd&Wift r--FHt
Lot: 1338 Block: 8 Municipality: EUzabEffJi·-eiMi,.. ••••J

~ LOCATION ---------------------------------~~~~~~~nr~~rr~~~----somervllie Well Orllling Co.
l. DATE COMPLETED .," 12116/85 DRILLER _

4.. DIAMETER: Top .•l.,:2 inches Bottom __ 8_ inches TOTAL DEPTH, JiI,6••••.0 ••••.0 --'FHt

01__ ~8 Inches l.Intth -J.7..,1_--,Fett

DillMter Inches length -IFHt

5. CASING: Type Drive
&. SCREEN: Type

{ TopR•• inDlpth
Bottom

Size of Opening __

_____ Feet

____ Feet
Geologic Formation - _

T.l PIece: 0iameW Inches LengdI ..reet

7. WELL FLOWSNATURALLV GIlIonI per """"- It Feet ..; Iii. IUrlIce
"""W.., "-10 Feet Ibow IUrfIce

•. RECORD OF TEST: 0... _1..,.2L,j/L."lw611"j/u8iLoS&.- _ YIeld 23
__ S;;a;OIoL,;.' -- Feet bIIow IUrfIce _ ...;

..
s.ic __ ••••• before ••••••••

•••••••••••• _:a.f.&;SO_' •• bIIow lUrfIce.hIt __ ---iL.. __ ~- hours pumpInt

__ ...;4;.,;:0;.,;:0;.,' __ Feet

•••• 1IUIftIIId .!!a~1~r _

SpecIfic CIpechy I OS GIll. per min. per ft. of drIWdown

Ob:aMdeftleton -"' •••• __ ••••..•IIoLI~ _

I. ••••MANENT PUMPING EOU ••• ENT:
Type _

CIpechy G.PJI.

DIIMtIof"'ln ••• Feet

DIpch of Nt Line in ••• Feet

~~ ----------------•••• om.n _ H.P. _ R.P.M.

DIpch of F••••• In •••• Feet

Type of...., on Pump SI__ lncheI

{
::_---- GIIIonI DIlly
- GIIIonI Dilly

SImoIe: V.--X No_

,a. USED FO •• _.;:;C,:,o.ae=:::.;r::.,;c::.,:1::.,:a::.:l=-- _

11. OUAUTYOFWATIR -_~9u.g0411:Yi11~ _

T_ No.,. Ollar Non. Color C' •.•r T.... OF.
12. LOG 0-51' SeMI 51-'00' Sbel. (red) ArI •••••••••••• l _,.,. •••• -----;1•••• - •••••••• " ••••••••• _--.,-.. •••••••..,J
13. SOU"CEOFDATA ~S~Q~m••ary~.i.l.l••~W~.ul~l~D~r~i~l~l~i~D~q~C~QWA. _
14. DATAOITAINEDIV _......;S::.,: •••==- ......:~ _ DN 12/16185

(NOTE: U. __ •• 01 filII",., ffN «IdItIoMIlnfomt«lon 1IIdt. /of of"..,.,." ,..,,...
",.". of 1M••••• lkmlt tNP.1tkftCIt of~ -. ."...,... ••.--J

.,_ ..-----------



/
111 .,~.".,'t,0" If

DEPARTMENT OF CONSERVATION
A~D ECONOMIC DEVELOPMENT

DIVISION OF WATER POLICY' SUPPLY

WELL RECORD

,.,..Jt .0. 2t;. -1J"1
.",llcatlon .0. _
County _

~lac~ Diamond Grit Co.
I • OWIIER tlerJ Co) ACorn

ADDRESS ~.;L-.oW.I.oIo,;.I.I.I •••••••••lo.lI...liliU..lol.a.......::.Io.&.::.Ii..._W..liii.iU.I"_u.&.l1t.L.

SURFACE ELEVATION Faa tOwnar' •• all 110.

2. LOCATION :;v 1 znpAth

s. DATE CONPLETED 9/0/60

( A•• ". •••• ••• I."."

DRillER Sorncrv1JJe ,'e1J Prill '" ..• Co.
IJ. DIAMETER: top _.::::8_1 ncha,

5. CASING: Typ. - ...:Dr~i•••y.l.lilo Diu.hr 8
Siza ofs. SCREEN: TyPe Open ing DI"ater Inch ••

lotton _..::8:.-._1 ncha, TOTAL DEPTH_...:;2~61,;15__ Fa at

Inch •• Len 9 th ..lo9"".,••.•. _~F a a t

Lan I th Fe. t

(

TU Faat
•• ng.

lottol Faat
GeolOllc Forutlon _

I. PERMAIEIT PUMPlla EQUIPNEIT:

T.1l .iaca. Dla •• ter lnch •• Lan Ith --- Faat

7. WEll flOWS NATIlRAllY 8.llon, par Mh.t •• t ---- F •• t .~ov ••• rf.c •.
W.t.r ri ••• to-- F.at .~ov ••• rf.c.

I. RECORD OF TEST: Det. ..;;9r"t/..llBI,I./..lI6u.0'--_Y1.1eI •••1~s...•n--' "II 0", •• r .1 n. h

Static •• t.r I.YII ~.fora •••• I"t ---------~~ F•• t ~.Io ••• r f.e.

"1•• In, •• vel __ --'l••.SO~__ f •• t ~.Io ••• rhe •• ft.r- -'9_lIolr ••••• 1 n,
Dr.velow.. 120 Fe.t

h.cl fie C.,.ei t'__ ,.j21:O-_ •• I •• Jar .In. Jar ft. of elr.welo •••
10 ••••• N •• - .....::S~ul!lb'_ low ••••• r.II_"'mllOlu:C:.llk~.LltlA... _

O~•• rv." .ffeet 41•• n•• r~y ~·.I" __ ......:no:;:x.;D=r,O _

T,•• Mfr •••••• _

C.,.clt, I.".N.
De.tIl of ••••• In •• II Fllt -- __ D.U •• of F•• t,l.c. I •••• II F •• t

.0. Drlv ••• I.'. I.'.••. _
D•• t ••• f AIr LI ••• I••••II_F •• t _ Da.tIl .f ••• t.r OIl , •• ,

AMOUIT Av.r ••• .d.Q ~QIJ •• 11•••• D.II,

"ul ••• oi.!:t,(J() •• 11•••• ,.11,~
•••• 1.: ,..- lo.-z.-

10. USEDF. -- __ I..,MlAloIIDOII.u;t"'r:.l1I.1eL'L- _

II. qUALITY Of WATEI __ ..lilgo~.;;.;;;.04 _

12.
T••t.

LOa
noDI Ollor none C.lor .~... T •••• •. ,

Rod Shel. Ar •••• ,1••• vall •••• -..ftft••••_,;;.._
(., •• _.,." •••••••• 1 ••••, ., •••• ~.,., ••••• ,. II ., ••",. I., •••• '- •• ~I••••I .,.,." ••~r'

II. SOUICE OF DATA ----.JiSgma.lllll!!oAryLa11 •••1illJlL..&\1UiIw.1••••1~DrIo:.U~1I..Il""nliii••••••COQa.. _

DATA oln liED 1Y__ -iS:yomelllll.-. _III.
,. t. _....;9i1,j/'-II8~/.60••••• _,

(IIOF., •••• , •• , .,_ •• t ,. ••••••• Ie, .44111••• , 1.'., •• " •••••••• I., ., ••••',.,. ~•••',a' ._.···'r·' .. , ,,,.•. ,., ..•. ,." ••~..•. ,." .1 .~••'., •••,., ." ••,••••••••••,

- ~--.....••-
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STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF WATER RESOURCES

kd~
PERMIT NO. 2_6_-_6_~..;;.6_7

coord: '2622S71.

APPLICATION NO. _. _

lJ n io n

WELL RECORD
COUNTY _

I?° 0 ° SOA 15ADDRESS _

Owntf', Wetl No. SURFACE ELEVATION -r..."..".,.,..,....",.,..,....,....,.".,..'l':""::,-r---Feet

8 1
· 8' 3 . . 1. 1 . (~~." -...."Lot." b oc s e U a MUlIl.c1.pa i t y : E Lz abe t h Clty~ LOCATION 0 _

1. OWNER _

~JJ r/~~- William Stothoic
3. DATE COMPLETED _--tL~!......;:....!....II~~-----DRILLER ---------------------------------

Bonom --41i~-4. DIAMETER: Top 'l indies indies TOTAL DEPTH
4-7.. 0 Feet

Dillneter 1 Indies Length S~- Fnt

Dillneter Inches Length _Fnt

Geologic Formation Rv s..".lii I" ,~.

5. CASING: Type _...::.s~C...;;c:.::;..c.:=.....!., _

6.1 SCREEN: Type ---------

{

Top Fnt

Range in Dec»th Bonom Feet

Tail Piece: Diameter Inches

Size of Opening __

L~ Fnt

7_ WELL FLOWS NATURALLY Gallons per minute at Fnt above surface

Feet above surface
'"

8. REOORD OF TEST: Date __ ".I.,...L/..::/_'~/L..1&;:;:..~:.__ _
Water riles to _

Yield (., 0 • 6aIIons per minute

_________________ Fnt below surface

___ •...•Rc;I..- hOUR pul'nl)jng

Specific Cll*itY Gals. per min. per ft. of drlWdownOr.-kMn Feet

~/~LHow pumped _L._ ..;;;~~:!:-_II'~••.I:!I-4"=-------- H
.-.01 W f&, I ~.

ow~- --~~~----------

Ot.erwd ett.ct on nearbv .llIs -----------------------------

t. PERMANENT PUMPING EOUIPMENT:

Type S~ k "....,.S ,'k£t:

CapecitY V£ G.P.M.

•..
MfR. NII'M r:-. ,...b.~J(~ - ", .• ;',5~

How Driven £/ c..c.+,..:... H.P. 10 R.P.M. 34->"

0epdI of Pump in ••••• 30• Feet

0epdI of Ail Line in.... 30
0 Feet

Depth of FootPiece in wetl Feet

Type of Miter on Pump T"''' J:" ';:. Size ~Inches. .
10. USED FOR I ,.~Cts 1-'7 ~ t Awer..- -- --- Gallons Dilly

AMOUNT
Maximum Gallons Dally

SImple: Y" _ No_11. OUAI.ITY OF WATER _

T_ Odor Color Temp. OF.

12. LOG Q -.f~...QV" •••!p ••~~<A-' - 't)~' 1/.1- S••.~=lVaiI1ble7
(G;. •••• ." '** .f",.,.,." ••••• ",." If eIecfttclot _".. ••••• """"'-wJ

13. SOURCE OF DATA Wl;.;.;II.;;;.;..;STOTHOFF~ ••C0r_.,-IN-C-.--------------
lDtk MIX81

•••••••• NJOI82214. DATA OITAINED BY Date _ .....•""""I.....:u=-J;...:~::..~::..------

(NOTE:U. om.•• of mil",.., fMMJdltloMllnfOtfNtIon u:h. /of of"""';-' ".,.,~.
~ of tIN ••••• , Ik«eh ",." Ik«eh of IIICIM .", .,..,.",.,,., IfC.J

'. __ L. _
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,.,. Il."·"'"ftECf.i\ \
DaPARTMKNT 0" CONSIERVATION

.,l'-22-7'I
Permit No,. ~.~ .~(~ s,
AppUcatlOllNo, .v,'County .• , .a!P'J;J ••••.••

AND ECONOMIC DEVELOPMENT

\. Divislonof water polley" supply
,......,. •• '"'11 .,f •• '
't~-,..,." .•. ~. WELL RECORD
l..•.•_. • ~28 Vine St.

1.OWNER ......•. ..I.-LA•..BIly ••n·· . _ ADDRESS ~l:1••"etlt';· It.,·•.··········
.", .• I

Owner', Well No.. _.. _ .1 .. ,_ SURFACE ELEVATION ~.: .L: Feet(,,--_ ,
2. LOCATION ·· &l.lubetb-, . II.;I- •. , , , . . . . . . . .. . .

3. DATE COMPLETED .. ~~~~ ..2~/~9 ..DRILLER ,..· .. $~.Q~hot.t.~.o•.. IDA •.. ·· .•.........

4. DIAMETER: Top ,~ .Inehea Bottom . a. _ Inehea TOTAL DEPTH 26&-· .Feet

5.. CASING: Type .. _.. ~~.~ v~.. pl. f:J!I. _ .... , •••• _Diameter. . 6.... Inehea Length .. t.M m~Feet

Size of
6. SCREEN: Type.. .. . . .. . Openil\l Diameter -- Inehea Length. -- Feet

Raqe in Depth{!:~~~·.··. _.. -.'.' ~:: Geol~e Fonnation " .

Tail piece: 1)iameteI".. . Inehea Length , Feet

7. WELL FLOWS NATURALLY. ., Gallons per Minute at ··· Feet abovelUlfaee

Wata' n- to Feet above aurfac:e

8. RECORD OF TEST: Date •.. ~~~.2.~/~.Q __ Yield eQ Gallonsperminute

Static wata' Jevel before pumpinc.. .., _ 8 ..............•.......•.•.... -..•.... Feet below aurface

Pam ••••••••.. _ ~.eo. _ reet below surfac:e afta' : :::: ~ 6 houn pumpilll

Drawdon ~~~ .. Feet Spec:ifteCapecity .•.... ······•· •. GaIa. per min. per rt. or drawdown

Ilotr Pamped •.•... pl.UIl. .• r .. puIIp. How meuured .. ······ &6. gal'·~l·'·"···· .., .

Obia ,ed tftect _ ..-rbJ ..ua. . 'BOIler' - - , .

t. pER)IANENT PUMPING EQUIPMENT:'t1'7Pe...... . . . . . . . . . . . . . . .. . . . . . . . .. . . .. . ... C..,.citJ·· .. , . . . • .. .,... .. -. . Gallon. per minute

BowDri.,. ·· ., _.. Hor.e Poww •. , •...•.......• R.P.M •.•..• ··· .- .,-

n.pth of pump in well .••.... , . _., .... Feet Depth of foot piece ill well ....•........

10. USED roa Re.!~~~no~l.. " .. 'AMOUNTr
v
••••. .. .
Muimum ..

Gallons Daily

Gallons Daily

11. QUALITY or WATER.. .-

T •••...•••..... Odor

Sample: Y•. No.

Color. DODe Temperatun -
Done

An Dmps.. available! - DO-
12.LOG........ .... ..~' .•. ~~t!"l'_ ,ide - . -cCMwo •••••• - MIll •••• • - ••••••• ~

11. SOURCE or DATA
DATE lIIarob' 22, 19&0

14. DATA OBTAINED BY. H.J·.ltotbott
(MeCr. UIII ndItr •••• 01 thll •••• for •••••1\IoIIaI ""_l •••• IIlcit .\OC 01maleriall ptMU'aWII, aaaIJIII 01. _tar. IIwtdl map.

...,. vf..,.n.a •••• anw¥-"'" IU.)

.. ..' ~.....

. Feet
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FCImI QWR. 138
HiIG

STATE OF NEW JERSEY
OEPARTMENT OF ENVIRONMENTAL PROTECTION

OIVISION OF WATER RESOURCES

;L 7, 2- 71-J
PERMIT NO. at" -5' 'I"
APPllCA TlON NO. _

WEll RECORD COUNTY _

1. OWNER 1\.r. Gillo Abb~te

Owner's Well No. ------- SURFACE ELEVATION ---..".-----,.-...r--_Feet
(Abow - _ ..,.,)

ADDRESS 136 i\.·'urray St., Ell ,Iloth NT

2. LOCATION 136 Murray .t., Ell abeth, Union Cty. __ .__
3. DATE COMPLETED _.......zj-LI •.Z.z9L./8111..1...1 _

DRILLER Somer·ill. W.II DriCi-Ag Co • lAC.
4. DIAM~TER: Top 10 inches

DdveS. CASING: Type _
Bonom --..c6L-.._ inches

TOTALDEPTH __ -4a~3'~ F"t
6DiMMter Inches

Length _C;.....;O~-JFht

Length -- __ Fht

11. SCREEN: Tvpe _

Rangt in Depth {TOP Fht
Bonom Fht

Size of Opening_ Dilmetw Inches

Geologic F~tion _

T~I Piece; Dilmetw lnches
Length-- ,Fht

7. WELL FlOWS NATURALL Y --_ Gllions per minute It FMt lbove surface
Water n..10 _

a RECORD OF TEST: Dlte --,5'-11'-ll2u'~I..llIu.l_______ Yield __ -..;;;..5.;;.-.0 Gllions per minute

Static: .., ••••• "for. pumping 40' Feet'beIow surface

Purn.,ing ••••• --.::1;,;:2:..:;5.:... ,... befow surf.:e Ifter ...:S~ houn pumping

Spedfic Cipecjty -___ Galt. per min. per It. of dflWdown

0•••••••• Far.

How pWnPICf _...;a.l=r=-- _
HOWm.MuAd __ ...;w~.'t~r~ _

An,
9. PERMANENT PUMPING EQUIPMENT:

Type _

c.p.aty ----- G.P.M.

0ep1fa of Pump in well Feeta... of Air line in ., Feet

MIn. Narne
How Driwn _ H.P, _

R.P.M.
Depth of Footplect in., Feet

Typeof...., on Pump ::Ize-lndles

l A"'feII Gllions DillyAMOUNT
Malmum GIIlons O~ly

Sample: Yes_

10. USED FOR Dom•• tlc

11, QUALITY OF WATE" __ .;;:.Oocl;;:.;;:. _

T_ A_ Odor AM, Color DAD, Tlmp. OF.

12. LOGO'-20' clan 20'-235' .hale A'''''Pies.vllI1ble1 _tow.••• _ ••• ., ••• .,., ••••• ~ If ••••••••• _--. ~"-YJ

13. SOURCE OF DATA Somer ·..UIe W.ll DrilJia, Co. , lac.

No_

14. DATA OBTAINED BY .....;.Sa_m_.-.;;• ..;._._b..;.O_V •..;;.•.;...-. _
D,. _.;;.:6/...;;1~7.:..;/'::;.:1:...- _

(NOTE: u..om. •• 01 tII• .".., Iw «IdItlotW Inlofmnlon IUt:h• log01",.,."." ~,.,..
MMyrJ, 01 tIN ••••• .urt:h",.". IkftdJ 01lPCiM can, """"'7IM1J. fltc.J

..... ~-...----------
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;l.~-.:2.~- 7 t;'-ft
,.".1t 110. di' , . 'I' II (J
",Ilc.tlo" 110. _
county _

,•.." DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WATER RESOURCES

WELL RECORD

I, own Perk a.alcy Corp. 217 S. Firat St •• Elizabeth, ".J.
07206ADDRESS

_________ f •• t
(A •• " ••••••••• , ••• J)O"•• r' ••• 11· ••• SURFACE ELEVATION

I. LOCATIOII Lot 219-235. South Firat St., Elizabeth, N.J.
DATE COMPLETED 10/24/74 DRILLER SOlllerv111e Well Dr1.11ins Co•• Inc.

lotto ••_6 1 "ch •• TOTAL DEPTH _...I44_n,--_F. 0 t
It, DIAMETER: to. __ l.lrlO.,."Ch••
5, CASI"': T, •• Pr~,.l.y~- _

I. SCREEN: T'•• _

{

To. Foot
Ran,. I" D•• th

lot to. Fo. t

F.ot

Siz. of0'0" I", _ DI•• oter I"ch •• LonI th F. 0 t

Goolo,lc For•• tlo" _

T.ll ,i.c.: Dla•• t.r 1ftCll•• L'''otll Fut

7. WELL FLOWS NATURALLY Oallo". ,.r MI""te at F•• t abov •• lIr f ac.

W.tor ri ••• to F•• t .1I0v•• urhc .•

I. RECORD OF TEST: oato .-::.10.:./1...:2=-4::.t./..;,7..:,4---YI.ld _..;;2:.:2=-O~--8allo". por .1 ft. t.

St.tlc ".t.r 1ov.l _.for. ,1I.,lft, 40...;.;:; F•• t bolow .ur f.co

P••,I", lovol __ ~l~S~O~__ f.ot bolo ••• rfac. aftor __ S IIo•r• , •• ,In,

S,.clflc C••• clt, 2 a.••. Plr .Ift. 'per ft. of d,..do.1IDr•• dow. __ ~)~l~O~--F••t
low ••••• r.d __ ·_~~e~i~r~---------10. P••,.d __ ~'~ir__· _

O_ •• rv.d .ff.ct 0•••• r_, •• 11. nUQo~n~_L---------------------__
I. PERMAIIEIIT PUMPllla EQUIPMENT: Mfr •••••• _T". _

C&JoeIt, I. P. M.

D.'t~ of , •• , I ••• II F•• t D.,tll of Foot,l.c. III w.l1 _------- Fo.t

low DrivOft _ K.'. _ •• P.M. _

D.,U of Air LI•• III .011_Foot T". of M.t.r 011,..,-------

10. USED FOR __ no........;........;..._t;...;;i..;.c_ {

h.r.t• &.l1oft' D.'"
AMOUNT

Mall 1••• &allo". D.ll,
X.0._

II. QUAlln Of .ATE. __ ...::I=-O~od------- S••,lo: h.-

Tuto p". Od.r p.. Color pop. T•• ,. Of

12. l08 ",cbgd- - 25', red .,le to de~ ••• , lu nail a ~101 DO
t •••• 4•••~I•••••••• 1 ••••t ., •••• _.,.t ••••• ,. " ., •• t,l. I., ••••• 4••• 1••••1.,.,. '.•r'

13.
'11.

S"RCE OF DATA __ ~~~a.=~=~~i~l~l~e_W~e~l~l~Dr==i~l~lU,~~CO~.~,~lA==c~. _

DATA OBTAINED BY ••.S.-••------ -------- 10/21174Dato

(IIOT•• U••• , •• , .l4•• , ,., ••••• t I., .~4Itl ••• , I.I., •• tI •••••••• I ••• 1 •• t.rl.' ••••••• , ••• 4.
""r'

"
.1 I•• ""' •• t.t •••••••• t., ••• 1 •••••l., ••• ,••• 'r ••••••• t•• t•• ,

•..
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'''''..•,
DEPARTMENT OF CONSERVATION
AHD ECONOMIC DEVELOPMENT

DIVISION OF WATER POLICY' SUPFLY

P'!'IIlt 110. ole, - / R7a
Allllllc.tlon 110. _
county _

... OWNER

WELL

-::fa ~ l~ A- s f L L l: ADDRESS

RECORD

Owne,', .ell 110. 1:;1 SURFACE ELEV'TION ~~~__O ~_~F ••t
( A•• " ••• an ••• I. y ., ,

3.
LOCATION £L,"Z A I"?E r fi I rv ,'J
DATE COMPLETED 1\V c:,. I ~ - ~~RILLER r·G o..:...·R_""_I'\---.,;...rJ~ _
DIAMETER: tOil <:; InchlS lotto", G Inoh.. TOTAL DEPTH Cj'2- Fut

Len,th :3 ~--;;e t

••
CAS IN6; Tylie ----'S_TA."--_t\J_· .-.:.T3",--L_c-,',-S-....;:o",.._ D1••• ter __ G.__ inch ••

Size of _
O",n in, __ Di••• te, _ ••••.__ Inch ••-SCREEN: Type _

{

TOII F•• t
hn,e in D''Ith

lotto. F•• t

L.n, th __ -...._--_F. I t
0.0 109ic For.a t Ion __ (_R t)_~__~ _

L.nlth F•• t

WElL FLOWS NATURALLY ~ Gallon. ,I.r Minute at F•• t ,"ove nrf.ce

Wat., ,i ••• to F•• t .1I0vl •• ,fac.

RECORD OF TEST: ~ate It WG- f.:)--~y' YI.I~' 0
'--'."ona 'I'r .Inute

70 ·Static wate, '.v.1 b.for. IIU.,Iin9 ~ F•• t b.,ow .Ir fae.Hj-
,..,Inl '.v.' =t::. f •• t b.low nrface aft.r' ho.,. , •• ,Inl

D,a.down I ~- F•• t S,.clfic Clllacity /0 I••••IIIr .In. IIIr ft •• f dr.wdown

110. Pu.,.d 13 "-I LG'R. WOW •••• ur.d -0 A-R R E'L
o •••• rv.d • ff.c t on n•• , by •• '" tv_o _

pu '" P i AlS-rA c..~~f:) H~ 0 \.v IV f: ~
Mfr•• lIa•• _

t. PERMANENT PUMPI.G EOUIPNENT:T,'.__ ~=__-_- _
CIII.elty I.'....
D.U" of ' •• ,1 in w.II Fe.t Duth of Foohl.ce In w." Fa.t

1I0wDrlv.n _ H.I'. _ I.'.M. _
D''Ith of Air Lln. In w"' __ F•• t

USED FOR P 0 ~ C:".II C.
T,,. of M.t.r on 1'•• , Siz._lnc ••••

{
h.r.,. - 811 Ion. D.I' yAMOUNT
M•• iu. 0." on I D. I 1y

1I. QUALITY OF WATEIT S"'II.: Ye._ Io.~

,..••ao. i> 0•• , lVa.,~- Col., <:'~"I\. ,.... S70 .,
LOa a - 31' - c:.I...I\Y 31' - q'l.. -r-e..."II .v.II ••••• " N'u

(O~•• 4.'.~~ ••••• et ., '•••• , ., •••••• ,.,. •••••. " ., •• ",. I ••••••• 4••• 1 ••••I ••,.~ •• ".F)

12.

13. SOURCE OF DATA - D~R~IL;;::.c..--=~~_~ _
.,. DATA OITAINED IY ~. G.O fi!.. /t1 A J Data ,,"v G-. ~ _ ~

(lIOf., v ••• , •• , .lol•• t f'~.M•• , I., .44HI ••• , 1.1" • .,1 ••••••••• I ••• 1 •• '.'~ ••/ ••••• "., .4.···/F·~' ., f', ."" •• t.,~••••.• t.,••• t ' •• el., c •• I••• " ••••••• ,•• ' •. )

....•.. '-



,.tln DEPARTMENT OF CONSERVATION
AMD ECONOMIC DEVELOPMENT

DIVISION OF WATER POLICY' SUPPLY
WELL RECORD

,.,.1 t lo. _~_t_,.,-~~;....-
,.,'Icatlon lo. _
county _

I• onER
ADDRESS 2~1~7-,~iO~I~~:'~i~;'~~~t~~~'-~c~~~~-,,-('~1,-----

~ __ .. _j.;;r;"'LJ, .•,.:::.

SURFACE ELEVATION (A..... ••••• ••• ,. •••1)
OWR.r" •• 11 110.----------------------

DATE CQMPLETED' .::(' :.'t C" r)!' r n, 05 DRill ER 'j_o_:;_r:_r_\_'1._' l__l_p.__ ':_i c_,l_l D_::'_i_l_)_-J_' ._'l",~~__ \'_'o~. ---

80tto", Inch'" TOTAL DEPTH __ 2~;-;..;:'~~'-----
,. DIAMETER: tn __"_Inch ••

~ ,

5. CASI N6: Ty,' __-=--,.=.: •..:;;~...;.,-r •. '--------
D I ••• ter_--,G __ I Rch•• L.n. th ..:.4.,:;1;.....1

Sil' of0,."1,,,_ DI ••• tI' lnch•• L.n'th _

SCREEN: Ty,. -----

{

TOII Flit

Ran,. In O.,th 80tto. Flit

a.o 10, Ie For•• t Ion _

T.II ,iece: Ol••• t.r 'nch ••
Lift ,th f II t

7. WEll FLOWS NATURAllY
U& a.llo", ,.r Minute at flit ••••v••• , f.e.

w.t., , I••• to f •• t '"0''' 4••,f.c.

•• RECORD OF TEST: Dat. __ :~je:;;..T)~t~e;n;,;.l...~b.:.;~.:.r...-:;2~1~.,--,1:...9~6::;.5,,--YI.I4 ]20 •• Ilona ,., .Iute, .- - -

st.tlc w.te, I."., •••fore , •••,1", .=.9_0 f •• t •••10••• , he.

P•• ,I", I.".I 2_O_O f •• \ •••10••• ,f.e •• ft., __ ~5 hO.'. ,•• ,1",
110D' •• 4ow" f •• t

•••P••"4 ·c~y~1_i_n_d_e_r _

sp.cl fie cu.el t" ;:;2_a.,,. PI' .In. PI' ft. of d,•• do."
lo •••••• '.d b_u_c_k_e_t _

0••••,,,.4 .ff.et oa "•• , ••, •• 11. I~~~o~n~c~-------------------
I. PfRMAIUT PU"IU EQUIPMUT:

·Mf,•••••• --~------------------
T". _
cu.elt' a.p.M.

D.'t~ of P•• , I••• 1' f •• t o.,th of foot,l.ee In •• '1 ---------

11o.O'I".n _ 11.'.-----
•• P •••• _

D.,tlt of AI, Lla. la •• II_f •• t T,,. of •••ter .a "'., ------

10. USEDF. __ ..;I;..ni-d;.;.u;.;c..;t..;.r-i-n..;.l~--~- {

her.,. ..1\0", 0.11,

•••• 1•••• - a.llo". 0a.1"
'.

AMOUIer

II. qUALITY Of WATU __ 1••"0;.,;0;;,..{.;.,1--------' -'-' -
...-Sa.,h: , ••-

T•• t. none 04.,' nO:1e C., or __ c_l_e_a_r _
lOa lied ';Jha1e and ~("/l ...:>.",1 ::;tone

(0' •• 4.,." •••••••• , •••• , ., •••• ,.,.f ••••• t.,.,.1 •••• ,p)•z.

T•• '. o,
Are ••• ,1 •• ",.II •••h1

" ., •• ",. ,., ••••• 4 ••• 1 ••••

II.' SOURCE OF DATA _5_0_:-'_.. c_r_'_H_' l_l_e_'_::e_l_l_D_r_i_l_l_~_'n_e~C_o_. -_

.,. DATA 011 AlliED BY ,3a_:;;..1p.,;... __ -------------
Date 10/28/65

,•• t

no

(#JOT., U••.• f•• ' .14•• , f.' ••••• t I., .4411'•..•• ·,..,., •• " •••••••••••• 1 •• t.".I. , ••• ".,.4 .
••• "., •• 1 f•••• t., .••• fe••• " .t.f.' .1 .,••,., c•• ,., ." ••••••• f•• ,•• )
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.- :J~·).~-411
Pe,.1t 110. :;) 6=11'11
Appllc.tlon 110. _

DEPARTMENT OF CONSERVATION
AND ECONOMIC DEVELOPMENT

DIVISION OF WATER POLICY' SUPPLY County _

WELL RECORD

.• • ADDRESS asT. ',.., JlUlIi4., I. J •

E SURFACE ELEVATION __________ Feet
(A •••.•••••••• Ie y.,)

2. LOCATION __ ~Batulul."~"~.~ uDl.'~"~~~~••~-------------------------------------
3. DATE C OMPL £lED _-C"-'1-.&&I.4-..J DR ILLER _.....IIMIl.••••••••tIWbollllllllilmilllL' •••t ..•OOIllA.•••.••••tM.-,.L_ _

•• DIAMETER: top )0 Inch ••

5. CASING:Type ••• --lw If .0

lotto •• _....oI1A~I"ch••

DI••• te, JO
.500 F •• tTOTAL DEPTH

Lu,tlt If F •• tI"ch ••
Siz. ofO,ul",_ DI••• te' I"ca ••

______ Fe.t

Lu'tll F•• t•• SCREEN: TyPe -{ To,Ian,. III D•• tlt
lotto.

T.il pi.e.: DI••• t.r

7. WELL FLOWS NATURALLY

W.t.r r I•• , to,., RECORD OF ;rEST: ...,'.

.
-r'

____ F•• t
~olo,lc Fo, •• tlo" _

L.",tll ..:..__ F•• t

___ •• 110•• "r ••tI'lIte .t ,,,t .~•.,.U, ,~c._____ 1"cll ••

_________ F •• t .~ov ••• ,fac.

_...:II=""'=-=~'::'W5ol·r....lM~;.a..'_......,.._.; ,I, 'f .;c:. 1St '~_ lap u, ,., .1"~t ~
St.tlc •• t., In.1 "foro , •• ,1., M··'·~· .' ,;~~ j~lo" .,rf'4i~
,".,1 "I l.v.I __ I••7I fo.t ~.Iow •• ,face .ft.,_ •••·",.11· •• '" •••• ,, ••••• , ~'"

Dr•• dow,,_~1l~7 F •• t S,.clflc C"'~J t' ••h~ ~, "I~.~,f" .f d",!~~••

•owP••,.~- __ ,JIII!II!U_L______ •••••••••re4_..:0IUIae~==:;;·r-----.....;..:--
O~••ry.d .ff.ct oi·"••r~, w.II. J·17F••S~t •• I??R5~dL _

t. rERMANE.T PUMPI., ,-,UIPNENT:T,'. .... _ Mfr•••••• _

110.Drlv." _ I.P.". _II.P. _e.'.city •••••__ ~.P ••••·i'!t
DOIItllo~:!,., I" "II , •• t
•• ,tll of 'Ir LI •• i" .~ll __ F•• t

D.,tll of Foot~'!C~ I ••• 1 t _ Fe.t

of •••ter." ••• , .~Ju_I"f-••

{
h'''I' ,.110", •• 11,

ANOUIIT
••••I... ,.11oft. D.I1,
•••,1.: , ••.Il...

10. USED F. _l,.•••IIII.I••IIrJ'••·~!l!!-~IL.lJAlJsa~b!__

II. OUALITY Of WATE. __ -..I_•.... _ .0.-T••t. _ C.lo' T•• ,. S5 OF

're •••,1•• av.IIa~I.1 _ •••••__
" .,••",.,•••••••4•••,••••12. L 08 CWI, 0 ••• en, • fila ' •• n-(.,•• 4.,." •••••••• 1 ••••, ., •••• _.,., ••••• ,.,.,., •• "_r'

II. SOU.CE OF DATA •••••• L...I!--••II••• llU(ljCt!l!ll.i&• .JWWL. _
I ,. DATA OllA INED BY_--l•••••..J.II-•••••• "UCO.,••,..lTt.•••.•.~-.....:--- D.te

(IIOT., U•••••• , .'4•• 1 •• , •••••• I., .4411'••• , 1.1.,••" •••••••• I ••• 1 •• ,.".,. _••• ".,.4.
"""" .1 •••""" •••t •••• _•••••••• , ._ •• ,., ••• , ••• " ••••••• t •• , •• ,

...•.••.••.rm_ •• ...-......,.AtN"'~ ••---- •• --_ ...••... --_ .._-_.-,••••••••••.



t
> \111 ••• ,

2~-;:;;.c2- 'I/~
P.ralt lIo.J6 - 4309
AIIIIIic.tloll 110. _
Coullty _

DEPARTMENT OF CONSERVATION
AHO ECONOMIC DEVELOPMENT

DIVISION OF WATER POLICY' SUPPLY
WELL RECORD

:. OWNER Ea. tern ColeS Drawn. IDe:. ADDRESSl19 LoaS Aveaue. Hill.ide. R.J.
Own.r's •• ,' 110. _ SURFACE ELEVATION ________________ F , , t

(A •••••••••••• I • .,., J

2.
3.

LOCATION Hill.ieSe, t1Ilioa
DATE COMPLETED --.::;21:...,;1;;.,,;3;,.:./_7_0 DR ILLER _Saaa__ erv_i_l_e_l_We_l_l_Dr_i_ll_1_D...;:S",_Co_o__

8 Inches12 InchlS

s. CAS I KG: Ty '" _-,I)rt~lLv:.::e:...... _

DIAMETER: tOil lottom TOTAL DEPTH ......•2•.••2•••S~ __ F •• t

01•• , te r 8"'--_1 nch,. L"'lth 98 F •• t

6. SCREEN: Tylll _ Size of
011111 inl__ Oi••• ter Inch •• L"'lt" F •• t

{

To' F •• t
hnl' ill O.,t"

lotto. F•• t
G.°,°II c For•• t iOil _

T.il lIi,c.: Di••• t.r lnch •• L'''lth F •• t

7. WEll FLOWS MATIJRAI.lY Gallo". ,1.r Millute .t F•• t .ltov •• ur f.c.
W.t.r ri ••• to f •• t .ltov •• urf.c.

I. RECORD OF TEST:·Dat. 1~0/"""2=.:7'_1/••••7...;:0"'_ _ Y1.141 ...:3:,00= 8.110"1 ,.r .1 "" t.
St.tlc •• t.r l.v.1 It.for. , •• 'I",_3~0~ F•• t It.lo ••• rf.c.

, •• ,111, l.v.I l,-,4•.•7~ f •• t It.low nrface .ft.r ..;S;;..... ho.r. ,u., I n I

lr.wdowII 117 Ft.t SIItcl flc Cu.cl tr __2 8•••• IIIr .In. IIIr ft. of dr•• down

••• "'Nd _.....:Ic:_..;·=·=R:..---=aa:.:=•••==r=.=1b::.;:l~e=-_ II••••••• r.d -....;•••-.;;.1r~ _
Olt•• rv.d .ff.ct on "•• rlt, •• 11. ~D~GD~e;;..... _

s. PERMAIEIT PUMPII' EQUIPNEIT:
T".
CU.c It, '.'.M.
D.'t~ of '.'. I" w.ll f •• t D.,th of foot,l.c. III •• 11 _

Mfr•••••• _

lIow Drlv.,, _
11.'. __ - ..'.M. _

F"t
De,U of Air LIII. I" .ell_; •• t Tylll of Meter 011 1''''' _

{
Aver.,. ,.IIon.Dall,AMOUIT
Mul ••• Gallo". Dall r...~

10. USED FOR lDdg.t;1.al

12.

13.

II. QUALITY OF WATEIT aooci
Tut. •••• Odor ••• Colo, cleu: Te.'. o,

LOG nerbaft_ SO', red abale aDd red •••• t.IS, M'~I.? DO,
(O~ •• 4.'.~I •••••••• , •••• , .r •••• ~.r.,. " .'.."Ic I., ••••• 4 ••• 1••••
,.,.~ •• c.~,)

,.. SOURCE OF DATA -....lSlCm•••ICP'.s.i.LUI..-.a..JIi,...a.ll.J.1........JJDra.U.L1L:1L1D~I~CoiQ •••. _
DATA O'TAIIEO .V_--:••••... _ 2/24/70Date

(lfOT.t u ••• t •• , .• ~4•• , I.~ ••••• , I., .44"10••1 Ie'.r •• " •••••••• I., ., ••t.rl.,. ~••• tr.t." •
••• "., •• , I•••• t.r •••• t •••• ~•••• t ••• , .~ •• ,., c •• '., .'r •• ' •••• t •• , •. )

.- ,------_.



)', ,~, "/')1
Plnftlt NO••~~·-:W
Application No•....•. ' •.

fA'County .••• n,IUJ. ••.•••
oap.-RTMaNT 0" CON.a"VATION
AND BCONOMIC DEVELOPMENT

Divisionof water polley" Supply
WELL RECORD

1. OWND •••~J.." .~~" ,ADDRESS ~.~,t,.R!gl}",y. ~~ •. tI»AI!~"'.I.J!~o!,

Owner', Well No. , .....•....... SURFACE ELEVATION .,...•...•... Feet(A••••• __ 1eftIl

L LOCATION••..... ~~.1.~~1. ~.~ .~!~~~1.•... ' ,..........•...•.......... :.•.•.• : ........• - ..•.

a. DATE COMPLETED w.2:~'~'J.... _.. DRILLER ~~~.1.~. ~A .~.~P.I!'~!r- ~.~~•. ~A~~...

4. DIAMETER: Top lQ~ Inchei ·Bottom' .10 ......• Inch. TOTAL DEPTH· 630 Feet

S. CASING: Type ~~~. _ Diameter ¥-l Ineh. I.ength.- 1:l:~_ Feet
Size of

•• SCREEN: Type _ Openil1l Diameter :, Inch. Length.-:. Feet
Raap ill Deptb{TOP ..•..•............. -Feet Geoloc'e formatioa •....•......... ~ ..•..... , .

Bottom _ _ Feet
Tail piece: DiameW Inehea Lenlth· .: ••.•.•.••. Feet

T. WELL FLOWS NATURAiL Y , Gallons •• ,MiDute at .......•.......... • .... ~~ abon lUlface

W••.•.••• to•.....•.... ~•...•.•..••.•.• :~~Feet abaft art •••

a. UCORD OF TEST: Date .. ,,52. : yield .. ~•..• .2~ ....•..... ~ G!DoaaP'l'mimJte

Static ••••••• bef~ pumpiq.' ....•.. ~S.~.5~ : : ......•. _ ~~ ~ below .ace

~ •••.•••..•.••• l.J.'l ••••.• , ., •.•• f. Wow 1UIf ••• afta' •••••••• 8 ••••.•. ~...•. ~.boan pumpm,. , -
SpeciIc CapMitJ ........• _ ••..• GalL .,.. miD. ~ft. 01 drawdowD

--. ,-
Bow Pwaped Jl.Mp. VIll.t.\1r'b1Da ~.....• :Bow meuured~ ~ ~ .000Wo •...........

,
Obia.id •• - -"1..0.. : ~ ~ ' ~ .

•• PBJtIIANENT PUMPING EQUIPMENT:
Type. •••••••• IMp•.u._~1M Capedt7 ..........• a50.•...... ' GIDou per minute

Bow Drt.- ••.• IJ.M.UlO ••............ · .. · H_ Puww..••... 3Q ·· .. R.P.M. .•. 11·50 .' ...

DIpda01'pamp ill ..0 ..160 _ F. ~ 01 f"-piece ill ..0 .: . . . .. Feet

Ie. 1lIIZDroa •••••.•..••••.•...••.•......... A)(OUll'rt·.;...····· ..
Maximum ..

Gal10Danail,.

Gallons nail,.

. Sample: Y.. ..' , . No.lL QUALITYor WATD .. ··· •• ..",ncl1 baN .

1'Mte..•..•.......... Odor. Color..

1J. LOG •.•.•••............ ~.~-. d4e.(Oiw ••••••• Mft •••••••• ., • ....._......,

Temperatun.. ·F

. • . Are amp- available? .

SI. IOURCZ or DATA Artu1ul Well .'-'qsdpeerrt. Co.t- IDe.. . .. .

14. DATA OBTAINED By~.1~ Well • Iqtipt~ ~o. . DATE . 8/'3.... ... ,...
oc-: u••••••••••••,,,••~ f•••• ~ l1li_0- -" • lot••~ ,...va••••••••••• watM.lIIMdI ••••

•••••••••• e.IiIII~'" fte.'

-." --~- ..------------



••••• 2." ..»·4S3
PlI'IIllt No.~~ .~!.~7. .

AND ECONOMIC DEVELOPMENT ApplicationNo•....•...•
Division of water Policy" supply County..•.•.• ········"

WELL RECORD
1. oWNER •.~;(§.,.~ ..~~). ~~ .-:...ADDRESS.. "J.IC.-.sf,~.~.!!.!~~~·

I. LOCATION... .Y:\ Y:\~ '7a'" . . ..::.. J1."tt 1i!.1..1.:"j Ji ...."';0'" .....J
S. DATE COMPJErED'

I
It..,,F· .DRILLEii. . '#!I.iiA~.V"c.JIfIElL. "!:UJ'!!!A-!~

c. DIAJl.r:tER'T ••..... lP, .1..... •..••...... . 1...•'" TOTAL DEPTH .. .I~.... .
•. CASING, TrPe S1..f? .<d./ D_· f:::? .1...... Lon ••••••• .k..VF••

, ,f.~~i&e or --~-
6. SCREEN:T1PeJJ4J. Openi"' ······· D7;etis.··~· ..I····~ Lensth ···

Feet

Raneein Depth{TOP . . . . . . . . . . . .. . . . .' Feet GtV,toEe Fdrmatiol · .
Bottom ' Feet . .,...-

Tail piece: J)iameUr' .......•............ Inch~ 3. j I. '1~ LenKtb··········· .Feet

7. WELL n.ows NATURALLY. i!.~alloM per !4jnu" at. .•••••• 7..· ··.·Feet aboveaurfac:e
• J«: \I D I. o

w••.•.,... to ..........•. ~..:....• ,V-...t"'eet above aurfac:ea.RECORD OF TEST, o.J.. '. i'·~~··'1'1l1'·0!"{jJ-· ··..GaI;,.. •••• -
Static ••• '-"l bIfcn pump' ...•.•.•...•• /.4". .......---1- ...•. Feet below aurface

~_ )J-' r•• -- ••••--r·····/u:.. - •...••.•
_ ~ F•••.(~ ~ ~ •••.•• lLatdn-

_r..pod"':'K'LI\,-X~.W;., .:H- u.);:)A.:I.:i.~..-r:
0biIa'•• ect_.-rbJ wel1a•••. · .•• : ., •.........•... ~ .•...•.....•...........

U=.::~:~.~~I.::.' J~I:.r~GaDooo•• mlnuw
Bow DITIe •••••.•.••••........... , H~ Powtr .. ··· R.P.M •..... ··· ,.

DopdIat. ill •••••••.••...... .- ./!)ot\ Doptbatr••• .- ill..... . . .Feet

10.1lIIED ~v!.l. ~.~~.I~ .f...\).(jO.. ::UN~A_. .' . .~ Gal••••Daily
() MuimUl. . . ... , GalloM Daily..----.

11. QUALITY or WATU... . .__.__.. SUn,..: v.. . No.

••..•,1-,..•..".
.

DaPA.."..NT 0" CONS.RVATION

,



;" !

..•.. "..,. DKPAlITMaNT 0 •••CON •• "VATIOH
AND ECONOMIC CEVELOPMENT

Division of water Polley" Supply
WELL RECORD

~Q -------------

Al')lic .•.t1oa No. _

.' j '; OJ; 2:)4
1. O'NF.A .!..·J.;;..).:.l.:::.u~o.;.;t.:::..e-=I.:.:n..:::c..:.-----------AnDRESS .~_l_1._z.!...,.._b_e_t_~...!.,._.T...;. _

o.no •.•• 'Jell No. ......;0~ SURFACF. ELEVATION Peet
",.... ••• ••• lnl.,

2. LOCATION Jlizu~et~,

3. DATE COMPLETED "0" 1Q; '05? DRILLER _·~~~~~~~t~1~t~b~?~f~f~'~~o~.~i~n~c~._

, • DJAMETEl': Top.-sJ.-._ lDcbe. BottO. 6 TOTAL DEPTH 4()QIDCb••

5. CASING: '!)De tip"w 9' :'& Dl••• ter __ ..c;B~_IDcbe. lAa,tb 28' 7"

81. of
6. SCREEN: '!)De OpeD1DI Dl•• ter IDCbe. IAD,tb ••••t

••••• 1. Deptll{ TaD PutIot~ Put

taU plece. Dl•• ter IDCbe. lAa&th
7 •• ELL FLOWS NATURALLY Oa1100. per 1I1allt. at ••••t aboft Arface

later ri ••• to .--; Put &bor. Ilirface

8. RECORD OF TEST: Dat. :rOY e.' 052 Yield . -2-4 0&1100. per alAN
Static _t.r 1,"1 before PlllP1DI ' 5 Put below Ilirface
"-1DI 1,"1 190 f•• t below Ilirface after boars ~lA'

8DlC1flc Clpaclt;t 0&1•• per alD. reI' ft. of drewdan

BGw •••••• _.--;~~l)u.1An.;;.·- .••.:•.•:.....cnL:.:.•:Jlm~pL-------How •••• rad__ ~5 7&1 ~bl

o.olo,lc ro•.••UCll _

175' Put

OMenecl ."eet OIl...nr .. 11. ------'~~----------------

9. PERMANENT PUMPING EQUIPMENT:
'DPe . 9~ CQaolt;t 0&1100. per alllQte
How Dr1•• Horae Paav LP.II. ----

Deptb of .-0 1a •• 11 ,..t DeDtbof Poot pilOt •••• n
De_ of All' L1M 1a •• l1. ••••t 'I'1Pe of •• tel' 0Il'- -----------

_______ '"t

{

AftJqe CIallOlli Datb'

AMOUNT
lIuw. __ ----- Gallo. Da111

11. QUALln at IATEa 1Upl.: Y•• 110. ---

10. USED roa _...;':)~'"~'~"uti.lleL__ _

taite ana. OdDr nane Q)lor clc!S6r _ •• rebar. 5!i or

12. LOG ...,r.:::e:,=s:i:e:T'e~o~t1Ch~e:-ro:r.s:il::d;:;e,=,=-::==~~~----Are •••• 111. anUablitt ~cl'M •••• i••_••••••_SM, •••••••• ,.G ••••• 1

13. ~OURCE or DATA Well Statement-~~--~-----------------------------------
14. DATA OBTAINED BY S,T stothorr DATE ~N~o~v~1~3~,~1~~~5~2~_

~_I ••• ea••••••• fit ••••••••• ,., ••• , •• _, ..,.,.u •••• 11II 1•• fit ••••••••••• ," •••••• 1,. •• fit , •

•••••• •••••• _, ••••••• fit •••••• , '.'1It ." ••••••••••,••)



••••"-¥l

-l ,. :1/, ,.~.~ D
PerMitNo.t::11-I If 4

D.PARTM.NT 0 •••CON•• RVATION

AND ECONOMIC DEVItLOPMIINT

Division of water Polley" SUpply
WELL RECORD

A",UcaUon No. _

COUDt7 _

1. 01WNF.R Lampert Dairy Farms '.,.,ADORF.SS 1600 JEst
Owner's lell No. --=2:..------- SURFACF. ELEVA'flON --~~----

(A1t••••••••• 1••• 1)

2. LOCATION .\bov.. \ddress
3. DATE COMPLETED ,1. - 7 - 55 DRILLER Parkhurst Well", Pump Conpany

4. DIAMETER: Top g Inch.. BottOIl 6 Incbes TOTAL DEPTH 29 h.t, 5" 123'
~==.:......-=~~'-- Dlueter 6 Inche. Len,tb 11 •.••tS. CASING:'I)pe st0gel Drive

Size of
6. SCREEN: 1)pe None Openlnc

{TOP•••••• In Deptb
Bot~

taU plece. Dh_ter

7. WELL FLOWS NATURALLY No
later rise. to

8. RECORD OF TEST: Date
&.

_____ Dlueter lnehe. Len,tb ••••t

_______ Feet Geolo&1c Pol'Mtion -~-~------....;..-
______ •••et

Feet______ loche. Len,th

---=:~_ Oall00. per lIinute at ••••t aboYe.mace_____ ~....;.. ,..t abore .urface

--=:.......;=--9::L...=-~5.i.1!5L..- __ Yield __ .........•3J1.C.•••.•.----- Gal1au per .iIlate
--"'-- ••••t belcw .vtae.

static water 1•••1 before ~to,
"-iDe le•• l __ ...:2::::1~O~ f"t below .urfaee after hour. ~1D,
Dt...soa 1;;.::,"'=.0:1 •••• t I!Ipectf1cC&pecltJ .14 0&1•• per .10. ~r ft. of drawdCIIID
•• •••• Cy1indf!lr Pump b •••• recI ~.l _

None
9. PERMANENT PUMPING EQUIP~ENT:

'I)pe. submersible
•• Drl.. Ilogtrio motor
Deptbof IUIII la •• 11 242 ,..t
Dlptb of Air Lt. 111 •• 11 242 ,..t

10. USED FOR __ --=Dfl:;=i::,!'Y.tI.-------

c&pecltJ _...I3gO'-----aallcea per ai •• te
HoraePanr «\ L'... ;.'1450

Depth of root piece in •• 11
'I'Jpeof MeterQD Pa.p ------.:::;:",,:=:----

_-I2w,:4.:.J2----- '"t

{

A"race z; Gallou Da117

AMOUNT
1lu1.- _......---' Gallo. Dai17

11. QUALln at WATER _ a-ple: T•• 110. _

Odor Q)lor ______ r-pentan or
ftate ------

12. LOG r.:!S~,ii!:,~:_:Q~t~b:.!"~r~~S~1~dL;'~_=_==~~~-----Are ..,111. aftilablll'_CI'M •••• ,Ia •••••• ., .-, ••••••••••••••• "

13. ~OURCE OF DATA O.•ur__-=?~i~l~o.::.s _

14.DATA OBTAINED BY Our Drillers

"'.... ••••••••••••., "••••••, ,. "''''_1 ,-,•• u •••• 11 Ie I••., ••••••••••-WI ••••• _1,.••., ,.. j'
•••••, ••••••••••••••• ., ••••••l _'" •••••••••••••,••,

" .••.•~, _·.lIC~_, .,; •••.••._ .•.• '"
. . .. ,.. .. - ~:..:...••...

.'- ...--._ . .._.....-.-_-----_ .



~'- ~I - <J ,,.~ 0
,.".1 t .0. .24.
."llcatlon •• _'.Ii" DEPARTMENT Of CONSERVATION

AMD ECONOMIC DEVELOPMENT county _
DIVISION OF WATER POLICY' SUPPLY

WELL RECORD

I. own rUP'rt pairy Farms. Inc e

ADDRESS1600 st. G.ori' "'e. Lind.n. N. J.
SURFACE ELEVATION F •• t

(A' ••••••••••• J ••• J)O" ••r' ••• 11 Mo.

L~TI. ~aub~O~Y~'~---------------------------------------------
DATE COMPLETED 101-1.••.1.••8,.,.,1.••6••.7----- DRILLER FrInk Batt, Ino.

DIAMETER: to. e Inch.. lotto.. Q Inch•• 8 TOUL DEPTH"'""""'?•.•7I.11Q~-2.•.3-F •• t

CAS I Nfa: Ty•• _~'l.iit""LIi'LoIl--------- DI••• ter_..lIgIL--I nch.. L.nIth .••S~2oJF•• t

Siz. ofo•• nInt _ DI••• ter Inch••
Lant th F •• t

SClEEI: Tyu ------

I TU F •• t
•••,. I•••• tll lott •• F•• t

"0 loti e For.at Ion _

T.II .I.c.' DI••• t.r 1nch••
WELL FLOWS IlTUITALLY ,.110•••• r "llIIIte .t , ••t ., •.,••• r f.c.

W.tor r •••• to , •• t "0'10 •• rhco

RECORD Of T£ST: Dat. 1/18/67 ".h' __ MA--,••.••OIII ,.r .1 •• to
v .

Static ".t.r h.,.1,.foro , •• ,1., _bX.lli ••i••lalll'E.tr~t~,~,,,,,,,,,----...I27-.&.-'•• t ,.10w••r f.c.
h., ••• 1n.l f •• t Mlo" •• rhco aft.r II•• ,. , •• , I ••

S,.c"Ic CU.cl t, •• I•••• r .1••• ,.r ft. of ~r."~O'"'r••~••• ,··t... ,..,.~--------------- low •••••r.~ _

O'•• n.~ .ff.c t 0•••• r'y ".1 It _

I. P£IMAIIElT PUMPIII EQUIPMEIT: not ~t in. tall. A
••fr •••••• ------------------

T". _
C.,acI~, •• ,.... 10"DrI.,." ------
•• ,\II of h., I. "." h.t Dutil of 'oot,l.c. I•••• 11_------- ,••t

..,._-- '.'.M. _

'utll .f &lr LI•••••• 11_, ••t Ty,. of •••t.r Oft , •• , Slu_lnch.

{
h.,.,. .,110".,. 11,

AMOUIT ••••1••• ,.11••• ,.11,USED F. bot,l1DI p'.nt_da1rJ

10._II. qUALITY OF WATEI _ ••• ,11: Y•• -
T•• '. o,O~.r _ Color _

T'.t. _

12.
Loe An ••• ,h. avat "~111

(., •• ~••• " •••••••• 1 •••• , ., •••• ~.'., ••••• ,. " ., •• ,". I ••••••••••• 1••••1.,.,••••n'
11. SGUICE OF DATA PoMllill"III;.a'.•·I.I·••...••P:.I'U·LltlO,;tEi--------------- ------

DATA 011 liMED BY_"""""'Rr~.uD;ulr'--ol,TL.".....,I:B:u:naltr.:ltlO--------
D,t. _]~,~I~?wo~/~~~7~ -

••• c"".' •••• f••' .1•• 1 f.' •••••• I., .4~"h••' ,.1.,••", ••••••• ,., .1 •••• ',.,. ~•••• ,.'.4 .
••• , •• , •• 1 I•••••• , ••••••••• ~•••••••• 1 .~ •• ,., ••• , ••• " ••••••• , ••••• )



·.....•,
DEPARTMENTOF CONSERVATION
AHDECONOMICDEVELOPMENT

2'-;J.."J.-73'
/Jt' A~/"'"\

Pe rtI I t 110. -·-~--·- •••L"-o"_"";-"--
A", ICltion 110. _
County _

.,.

DIVISION OF WATERPOLICY' SUPPLY

WELL RECORD

OWNER<~rA.~ lidl!d,.{oORESS ;(Ii. a1r/ ~~ 1./
Own.r'. Well Mo. ,1 SURFACEElEVATION -:-~---_-:-_-:-:F •• t

( A •••.••• elt ••• J."."
2.
3. DATECOMPLETED__ ,7'.?"--<-...;l-----~..-..:;..-

(7 'nch.. 10tto"'_ ..•I.•.•~_lnch ••
CASING: Type .Pi 16'(.11' V'aC'1'7/

~ ~ S Iz. ofSCREEN: Type __ c;~___ O,enIng....i::='

{
Top ,;2.:&- Feet

Range in Outh (}/
lotto. ,17 ~ F•• t

Tlil piece: OI••• t"_~~~ lnche.

Fe.t

••• DIAMETER: top

s. o 11•• ter_ ...•6•....·'_Inch •• L.ngth ;... ;L..
6. Ol ••• ter __ '_'_Inch.. Lenlth V F•• t

I J-/.r ~~ ~,.,
Forutlon Ydu 4errrJ rrC~Geologic

WELLFLOWSNATURALLY
Len It" -- __ V_--:_F •• t

a.I Ion. ,er Mlnut •• t --.,/...- ••C F•• t .lIov. au, f.c.7. V
W.te, ri.e. to -J1'--",;;t' F •• t .lIov ••• ,.f.c.

, /J/RECORDOF TEST: Oat. _~;pt-.-....::Iy•••'-----6;:::..~6~-__TI.III -~ ,--_"llonl ,., .1 n. t.

/ a .--~F•• t lie Iow I ur f. e •

lur,.: .ft., 6 tJ IIourl ,.., III,

C.,.el t, t "..'1. ,., .111. N' ft. of IIr.wllowlI

low ••••• '.cI d/T,dk?'"

I.

D'.WclOWIl__ 4~"~e-_F••t heel fie

Oll•• rv.' .ff.et .ft ••• rll, w.II. ~~~ _

t. PERMA.EIIT PUNPlle EQUIPMEIT:
T,,. .&d~;LLy

Nfrl. •••• -ar~hA
low D,lv ••• ad, N.,.# •• '.N. 3" ~(J

F•• t D.,tll of Foot,l.e. 1ft w.I' ~ F•• t

C.,.e it, - ...•/"-0;,'1-_- I.'. N.

Dutil of , •• , I. w.1I 26
T". of N.t.r Oft , •• , L/'"

{
Av.r ••• :1()0

ANOUIIT .., IJ 0
Na.I... e..l. ~

S I1O.t..::1lIell ••

•• , I 0111 Da I I ,

I. I I 011I D. I I ,

10. USED FOR_t2__...<r??"!iiIo"";;,,I,,-,""~IIIIIO.a=--~~'J _

I I. qUALITY OF .ATEI_41_ •.•.••~ctnI....•. _
10._S..,le: T•• _

M"N12.
rute k'::

LOG ~
(01 •• ~.,." •••••••• , •••• , ., •••• ,.,., ••••• ,.
,.,.,." ••,p)

T•• ,. W OF
Ar•••• ,1 ••• vall.llle'1 Ie

" .1 •• ",. I ••••••• ~••• 1••••

04.r__-6~.~_ Color

13. SOURCE OF DATA ~-~~----- _

DATA OITAIIED IY-.,..r'--' •••••••.zt....•....,-~-~.•.~f'<"......';:_h~__i_'It.
Data ? - 6-"'6 6,

(IIO?, fl••• ,,,., ./n ., ,., ••••• , Ie, .tltlH, ••• , 1.'.,••" •••••••• I ••• , •• ,.".,. ,.•••• , ••• tI ••••'p.,•• 1 I •••• ,., •••••• " •• , •• '.,e" ., .,.c/.I c•• ,.' ." •••••••••• ,•• )

.. '. ~-



·#»11n, .
"2.,.~/,'27a r

,.ftlJ)e.!0' 21,- I 71/
A~~"'R MOo rI.•~.3
County _

DEPARTMENT Of CONSERVATION
AID ECONOMIC DEVELOPMENT

DIVISION OF WATER POLICY' SUPPLY
WELL RECORD

I• OWER Sublrban Golt 01ub
0"".,' ••• 11 Mo. __ -=1:..--------

ADDRESS Morrill Ave. Union, N.J.

SURFACE ELEVATION Flit
(A ••••••• It ••• Ie •• I)

t. LOCATIOM
3. DATE COMPLE1£D
•• DIAMETER: to.

s. CASING: T,u

,. SCREEIl: T,u

{ To,a.Il,.
lotto.

Morrill Aye. Union. N.l.
Iprl1 4.1951 DRILLER WIll. Stothott 00. tne ,

12 Inch •• TOTAL DEPTH 586 F•• t

DI ••• t., 12 Inch •• l,",th 26'4"Fllt

DI••• te, Illch •• L,",th Fe. t

_..:la=-III.Ch •• 10ttOll

drive pipe
Siz. of______0'1111"1-------

___________ Feet

F•• t

T.II ,hc •• DI••• te' IIICh••
L."lth F•• t

7. WELL FLOWS IlAll'RALLY '.lloftS ,., MI".te .t ,·.t "Oy••• rf.e •

•• t.r ri ••• to F•• t .'Oy••• ,f.e.

•• RECO~D OF 1£ST: Dat. AprU ~158 ".u ....•21&l50a.----, •• lloRl ,., .1"II t.

St.tle ".te, l.y.1 ,.fore , •• ,1",.;.,· 211.111:9_'~6I..w , •• t ,.to" •• , he.

,..,1", •• y.l •.•111l9""1a.;..••••,-f •• t Mlo" •• rhe •• ft., __--.l8&.--_.••.5 •••- ho.,. , •• ,1",

Dr•• llow. 1&1' 6w Fe.t S,.e IfIe C.,.e It, ••••• ,., .1". ,., ft. of 're"lIo""

low ' •• "II tv••..,bMolo'•••"'---------· low ••••• '.II__ ~o~rIoll1IYt~1I111.:qt••• ------

o , •• n.1I .ff.e t OR " •• r', ".11a .•••D~onelYli.-----------------

I. PEIMAIEIT PUMPlle EQUIPMEIT:T". t~ Mf'•••••• ---~--------------
.aw .'ly •• I.'.----I.'.M.---C.,.eI t, ••,••••

•• ,~ of , •• , I. ".l1 Fe.t ,.,U of foohl.e. I" ".Il ' •• t

,.,U of AIr LI•• I. ".l1_F •• t----'.,tll of •••t., •• h.' _
USEDFOI_ ••..•••s.nI&tl •••illAII.Ult~1~op ••••. ------- AMOUIT ••• ,. •• 81110". hit,

••••1••• ,.110'" D.I t,
••.-&-II. OUALl1Y Of .Al£l II.'I.: ,..-

T•• te __ ..,jD•••••••• I:.;.•••••. __ 04., __ ,wDoaIQfljD"'L--- Co1., Ole.,. T•• '. o,

L01 .••&i.·•••••••••o••t•••"'•.•r••.....••••.lolldA•••• -------- Are •••,h. av.1 t.~t•.. DIIIII°:...._·~_(•••• ~••••,•••••••• , •••••• , •••• ,.r.t ••••• t. ., ••••t, •• I., ••.•.-., ,•.••.1.,.,••• ",

I'.
sonCE OF DATA __ ~. 1r,;.j'~.•••••••• 1•••lo......li8ut•••Ultllil·IoIII·IUID••t:a. --------

DATA OITAliED 1Y._ •._:·_·.-wB•.•.•&J..IS~1i1lll91.11t;b••••••9 •••~t~------,.t.
(IItW.. • •••••• , ••• ., tu ••••• t ,., .~~"••••• I.t.,••" •••••••• h' .t ••t., ••,. , •••• , ••• 4•
•••• '.,•• , t•••• t." .t.t•••• ,•• t.t••• , .,•••••••• ,., ." ••,••••••• t••)

--------------_._-------- -----------



(1101.' ., •••••• r ., •• , ••••••••• ,.p' .44" •••., ••,., •••••••••••••• , ., ••••r••••••••• r.t.4 •
••• ,,., •• , ••••••• r •••••••••••••••••• , •••••••••••• , .rr ••' ••··t•• t••)

,..'''. DEPARTMENT Of CONSERYATION
AND ECONOMIC OEYELOPMENT

DIYISION OF WATER POLICY' SUPPLY

WELL RECORD

~<o. 2.1 ••~+~ " Oi"t"
",.It 10. «,.~
A"llcatlOflI" f
County •\

\

Ow•• r" •• 11 10. ----------------------

ADDRESS 554 Qalf lanK', J1n1CWl
, M.d.

SURFACE ELEVATION f •• t
( ••••••••• 11 ••• I•••• )

Z. LOCATIOM ~5~~~Q9lI~~~,.uurrIC~~·~'-gKpi~QD~'~lu.~Ju.~__------------------------------------

I.

DATE COMPLETED _ ..•2""/'~2.,.."101012'-'------- DRILLER nnsrr WErt • P!I'P m

DIAMETER: t.. 6 Inch••

CASING: Tyll' _.M•.••"r.s--------

S»

lotto •• ' Inch.. TOTAL DEPTH--i14••••g~--f.'t
D la.otar_"I.---lncho. L,n,th 1'Z I

Foot

Siz~ ofOliO"In, _ Dla•• t., __ --Incho.
Lon'tll fOot

I. SCREEII: TyU -----

aoolo,lc for.atlon ------------------------
{

TOII ----- F •• t
••,," I" De,th lotto.------ F,ot

l,,,,tlt ----F •• t
T.ll ,loco: DI••• t'r -------I"clt,.

7. WELL FLOWS UTURAllY_-- ,.1\0•• ,or MI""t•• t -----f .•t .~o"••• ,f.c •

•• t.r rl.,. to ---------------Foot .~o" ••• rt.c.

a. RECORD OF TEST: D.t. 20"l62 YI.ld 10 ,t ,.110nl ,or .I •• t.
,i

~.fore ,••,1., f •• t ulo~ ,.r f.co

I) fo.t ~.'ow •• rt.c •• ftor
110." ,..,1.,

F•• t S,oclflc C.,.cl tJ ::a ,.11. fer .1". ,,, ft. of ~raw~'w.

low ••••• r.d_)p~qk~"~------------------
low ,..,04 aU)1.- - IF"",
o~•• r"'~ .ff.ct oa "•• r~J w.ll. -auaa----------------------------------

I. PEIMAIIEIT PUMPlle EQUIPMElT:T".--------------- Mfr•••••• -------------------------------------

low Drl"."----------- 1.'.--- ..'.I!I.----
C.,.c I tJ -- I.'.M.
D.,t1l of , •• , I. w.,1 ---F •• t D.,tlt of Foot,I.c. I- w.II ---------------

10.

D.,t1l of AIr ll •• I_ w.lI_F •• t TJ'o of M.tor 0" ,..,----------- SIIO_I.cll ••

{

hor ••• 2QO '.\\0 •• D.Il,
AMOUNT •••• 1"'_.:Imww.--- ,.110'" D. I"USED F. --- ..•--_ ••.•.------ ...-

II. qUALITY tIf WAUl _------.--.14----------------
01 ••••T•• tt .:1(.'. o~ Color

LOe ••• aDIll'OOk 2'-, e?l,", "._.!;.v.:.:.;:::::;.~ :
, .r ••••• .".) •

're ••• ,1••• ",Ila~\a 711__1---" .,••u' ••• , ••••H •••••• '\.

II. SOUICE OF DATA en-Wll, ••• mn, m
••• DATA OITAIIED BY I'. PI,t·,. cr""•••.••••••n.c_. ---- D.t•

F•• t

-- - .- -_. --
..... - - ._._---_._-.---_.--_._----_ ....•



,•.." DEPARTMENT Of CONSERVATION
AND ECONOMIC DEVELOPMENT

DIVISION OF WATER POLICY & SUPPLY

WELL RECORD

J e- 31- 37.2-0
,o,.lt 110,Q?4ci??69
."llcatlon 110. --

tOllnty_--------

I. o••ER SlIt tle"".··,·r c·.
ADDRESS 14'" E· J,1 •••• Aye

Ow".r" w." 110.-----------
SURFACE ELEVATION

____ ----- F •• t
(A •• " •••••••• ,.".!)

s.
lOCATlOIL q.ly C.U.tl.LS.••••• I• J.
DATE COMPLETED S/A/A6 DR ILlER J:P:ll.iJjt•••~Cle••••~t.:l.1.Jit.·""",'~1__ --------~

rG TOTAL DEPTH sao F •• t
lotto •• Inch••

L.nI th -=!~.,__ -'F•• t•• 0 I ANETER: to. ~8;L,.-_1nch••
o1••• t.r_~8_-lnch."

s. CASING: Ty,• .11;•• 1 'riyt-.l•• L.nIth -F •• t

I. SCREU: Ty,. •• ••
SIz. of,. o,.nlnl_ OI ••• t.r __ --lnch ••

Fe.t
a.olo,lc For•• tlon ------------------. {TO'Ran,. In D.,th

lotto.---- F•• t
L.n,th __ ----f •• t

T.ll ,1.c.S DI ••• t.r ----1nch ••

7. WEll FLOWS UTURAlLY
.t &allona ,.r Minute .t __ -----f •• t ,bo,,' IIIr f.c •

•• t.r rl ••• to ------F ••t .bo'" .urf.c.
Y I.ld _,I;l.liIft•••••--- •• l1o". ,.r .1 n. t.

st.tlc w.t.r 1.".1bafor. ,u.,1"' ---------~~---F ••t b.low •• ,f.c.

h.,h,ln.l •• 100 f •• t b.lo" •• ,hce .tt., 8 Ito.,' ,..,1",
".clflc C••• cl ty -- ••". ,., .1". ,., ft. of d,."do,,"

I. RECORD OF TEST: Dat. _~!~/UiA•••ft••••.•-------

D,."dowa How••••• ,.d_~•••i&~~.~l~iw.~·--------------
.0" ,..,eII PP)as,·· P'N
Ob•• ,,,.d .ff.ct 0" "•• ,b, ".11. ~ ••as__·~·~·~tL-----------------------------------------

I. PERMAIEIT PUMP'le EQUIPMEIT: Mf,•••••• -~na.••wS~·~I~"..,~~~------------------
110""1".,, .1•• -u II.P. 7' •• P.14 ~f5:00

f •• te ••• c It, JIIUII..- •• P.M.

",tit of , •• , I" "."
po f•• t ,aptlt of fooUI.ce I" ".11 -~ ••••~•••--------

,aptll of Air 1."" '" ".11 ••••• t Ty,' of M.t.r "h" _M Slu_I"ell ••

{

A".ra,. ,.110'" ,.11,
AMOUIT 14•• 1••• --',"0". "I"

.o.-L
10. USED F••• s.•••••·IIiMII·W.u:.Sy• ..,l_-------------
II. QUALITY tIF WA1El .•.••••~;.;::.~-------- .le.r T••,. 66 Of

Are ••• ,1 •• ,val hbl.1 ••" .,..,..,. , ~ , .Tut. Odor •• Colo,

LOG o'.fl' .lg.17400 "".,.1.(O'~.~.,.!,•••••••.1 •••• , ••.• , •• , ••.•••••••••,....,....,,)
II. SOURCE OF D~Tltr=:..:l=l=l:..-:..a::.t::.;U==.~I&._------------

I••• DATAOll"IED BY._I·y:r:.J.'•••.' •••'.·· •••• -----------
(lIfWa, ., ••• , •• " .,~ •• 1 I." .••., ,.,.~~It"··,,.1 ••.••".' •••••• , ••• , •••• ,.,.,. , ••• "",~,...".,..,.....,,,,, ...," .", ...,,.., .,..,., ...,.•.......•.... ,.....) .'



DEPARTMENT OF CONSERVATION
AMD ECONOMIC DEVELOPMENT

DIVISION OF WATER POLICY' SUPPLY

~,"". ;).~·5\\
,.,.It •••d'- ~3f'l
,.,1IeatI01l •• _
Coullty _

... O••• ER C .0 .

WELL

([ /I q S , .~ t s. "11M r ,
=

RECORD

O.".r" •• " ••. -----------

ADDRESS S"e I W. Jl""iw('l' f?T"~'d{....JI.5.
I :;

SURFACE ELEVATION /70 F •• t
(A ••••••• n I •• , ••• 1)

LIT -It /

•• DIAMETER: to. (" 'nch ••

CASING: Typo_/};...;t-':....:...I s..,,·....\S _ DI•• Ohr_.III{_'··_'"Ch••s.
Siz. of0 •• ,,1111_ DI••• ter '''ch •• LOIIlth F•• t

I. SCItEEII: T,,. -----

{

To. F •• t

lanl' i" D.pth 80tto. F•• t
Go0' 011 e For •• t I 0" _S.~A_"'...;...rl _

T.il .i.c.: DI••• ter I"ch••
L.lllth F •• t

7. WELL FLOWS NATURALLY a.l 101\1•• r Millute .t F•• t .lan •••• r f.e •

I.

•• ter ri ••• to F •• t .bo" •• urf.c.
RECORD OF TEST: Dat./I,,,C\ ~', /1(/ YI.ll1_...-:7;..-..-,.1101l. ,.r .llut.

j
, •• 'I"I ~ F •• t la.l0••• rf.e.

st.tlc w.t.r 1.".1 b.for.
If' L/, •• ,1111I.".I_--=~---f •• t Ia.low •• rfaee .flor ...•Z" -----"··,. , •• , I. I
I

Drawllow. ~,. F•• t
I

Iow,..,.111 (', .;r•."(Ti ~-I

S,.el fie c:.,.cItJ----, •••• per .1•• per ft. of IIr.wllow.

c"" /l..-I IIow •••••• rail _....;f.;J.1_••.J,I_•....".~--.:.~:..li~J~---'~I 7 ;
o Ia•• ",.11 • U.c t •• 110.rb, w.lta __ --=/;.,.;."v-,-I,,-~------------------

t. PERMAIEIT PUMPI.G EQUIPMEIIT:
T J ,. SI..("./I •••..) ;""A 1I "'T-.-r '.'.14. _Mfr•••••• ~~_6_~_~_e_~~~--------f1II • ,. --" _.ow Drl".I1 _c: ••• c It, ,.'.14.
D.,tll of , •• , I ••• ,, F•• t Dutll.f F•• t,l.ee I. w." --------

F•• t

10.
USED FOI II.1:,( ( (, I./...

Slz._llIcll ••

{

h.r'I' •• 11••• D.ll J
AMOUIIT

M•• I... •• " ••• D. I 1,

Dutil of Air LI •• I. w.II_Fe.t T,,..f M.ter 011,..,-----

I I.
Sa., •• : Yo._

C.lor _";:C;..;.I_'t_,_,,,__
10._

12.

T•• '. ·,

Ara ••• ,1 •• .".111111.1
II .I ••f," I ••••••• 11••• 1••••

II. SOURCE OF DATA -'A....:...;5~'....;l,~1_&..:.jJ;.-"_v...;.rf::)__ .f-",-J_-------- -----
DATA OIT "It ED I'f _,,~~~:::..;,;..,.~~y,--.....,••...••••:;.:-;;,;.f't\).:..~.(,.;.,"...;.,J De to _t'1;,..,..~__Y~...;..I••I.....;.I_1_'_J_r r :/•••
(1IOf., u••• tII., .,~•• , IU •••••• f ,., .""It ,. •• , •• I.r •• ''' ••••••• I ••• , •••• ', ••• ~••• f , ••• 11•
•••• '., •• , f•••• f." ••• f•••• ~ •• t.f ••• 1 .~."., , •• , ••• " ••••••• f •• f•• )

~..



,...,

!
{,

DEPARTMENT OF

WELL RECORD

r , 0•• 0 L IDduatria.
1080 Gard_ Stata load, 1JDiOll, •• J.ADDRESS ~87~8Iaua

0•••'-' w.ll ••• SURFACE ELEVATION f •• t
( .•........ ••• ,...,,

a. lOCATION Lot 16, Block 50-2, 1JDiOD,1JDiODCOUDty, ••• Jar.ay

•• DATE COMPLETED 11l1lZ! DRILLER Va. Stothoff Co. I Inc.

•• DIAMETER: to. 6 I"c" •• lottolll 6 I"ch., TOTAL DEPTH 300 ••• t

,. CASI1l6:T, •• St•• ] 111_ Oia •• ter 6 Ilich•• Len,tll 91 F•• t

SCUU: Sin of
I. T, •• 0,,",",_ O, ••• te, '"ch •• Len,tll h.t

{

TU Fut
••• ,. III O.,tIt

lot toa Fut
"010,1c Fo, •• tI •• _

T.II .i.e.: Ol ••• t.' '"ch.' Len ,th Fa. t

r. WELL FLOWS IlATURlLLY •• 11o"••• , M'"lIte at f •• t a~o". ,., foo•
• ot., ,i ••• to F•• t a~."••• ,f.c.

.-.'.,•",
-,';,~
i

TI••• _300;.... •• 110". ,., .1 •• t.

Static ".le, 1••• 1 Mfore , ••• 1•• ..•30iIII. F•• t ~.Io" ••, fao.
2~ 1, •• ,1., 1."ol f •• t ~.Io•• ",f.e •• ft.' "•• ,. , •• ,1.,

S,.clflc Cu.clt' , •••••• ,.,,,.", ft. of d,o.do.a

t. RECOID OF TEST: '0 t. _.-.:U::I,I.;:;1L,,;179:..:;...- _

"o.d ••• F.ot

low ••••• '.d_~5~111~~·~pa~1l~ _••• '••,.d ~~ _
.~ ••,".d .ff.ct •• "•• ,ll, •• 11. ~L_ _

t. ,£•• £IT PUMPII. EOUIPMElT:T,,. _ .....•••.•1••••.••• _
Mf,•••••• _

1o. 0'1".11 _ •.P._-- ..P .••. _ea,..1 t, •.,.N.

••• ~ af , •• , la •• 11 'ut 0., tit of Foot,I". I••• 11 _ ,••t

taa.trialI. VSED F. _ Slz._I.c",

{
h"", ••,••". ,. it ,

'MOUIT
••••I... ..1,.11. 'a I 1,

'a.tll .f AI, LI". I••• I,_, ••t T,•• of Mote, •• ,..,--------

II. qUAL ITY OF .ATn _.....;...11"'••__•• ---------- ••. ..!...-

I.

T••'. o,
Ar•••• " ••••• 1'.~1. 'I

II .'.cltie I •••••• H ••• 1••••

T•• t. Od., C.lo' -r

Lot HS' ," • pawl • .,'-300' ,ba1a
, •••• 4••• , Ie ••••••• , ••••••••••• ,er••••••••.,.,......,,)

I.
S'-CE OF OAT1 ~va=.~lt=o~dw==f~f~~~••~~~. _
DATA OITAlIlED IY ~"__ ..;.":----"--.-----••• •• to -.ollM.C'.&.;I!O::.. _

,,,.,'/ , •• .,.u ., •• 1 "'I! ••••• I., .41" ••••••• Ie,••u•••••• a. Ie•• 1 •••• , •••• ,.••• t,.' ••.
,.""" ., .11••••• r ••••••••• ,. •••••••• 1 .,. ••••••••• , ." •• , •••••••••• )

•••••••••••~'I •
. .



•,-,
DiPARTMENTOf CONSERVATION
ANDECONOMICDEVELOPMENT

DIVISIONOFWATERPOlICY' SUPPLY

WELL RECORD

'1,.lt 110. 26-1~7~
A", lcatloll 110.-----
Coullty -----

r , OWNERLinden Ioe Co.
ADDRESS18 Donaldson Pl.

SURFACEELEVATION Flit(A ••••••• R ••• , ••• ,)

OWlllr" "III 110. -----------

s.
LOCATION LindeD, N.J.
DATECOMPLETED_S~/_~_1~/5-9;....-.----DRILLER P. Chatitelll

lotto,,_8_-'"Chl.
LIII'th_'_O_--sFllt

TOTALDEPTH_55-0---Fllt
DIAMETER:to,_8:-._,,,chl. Dla.ltlr __ 8 '''Chl.

5. CASING:TYIII.t~.l drive pip.
Sizi ofs. SCREEN:Ty,l __ -011111111,__ ----Dla.ltlr ,"ch.. LIII,th FII t

&eo'o,lc Foraatloll /YI'~' ~-/.'k/.f...,

{

10' ---- Flit
Rall,1 lIottO.------ Flit

LIII,th __ ----,Fllt
Tall III,cI. Dla.'tlr --'"e"e.

7. WELLFLOWSNATURALLY_-- ea' 10111,ar Minta at __ -----F •• t abO'ie aur face

".ter r I••• to ------F'et .bove •• rfaee

a. RECORDOFTEST:Qate 3/26/59
Y Ie" ,.;,7.,;;0;......------, •• ,1011• ,er .1 II. te

static w.ter leve' before ,u.,III, -l=~-------_-'·et b.lov •• r he.

, •• ,111, '.v.l __ 1_1_0 ---f •• t b.lov •• ,f.e •• ft.r
8------------hO

.,., •• ,111'

DravdowII_..;:9;.,;;1;;...-----F•• t s,eel fie c".el t, , ••• • ,., .111.III' ft •. of dr.vdovlI

"ow h.,••_..;:.1~l~r-==l:=:i:=:t..;:'~----------------_lIOv ••••• red pre •• pug.
0••••n•• eU.e t 0111I•• ,It, w.'" -..:D=.O:.D::.;:II.;......-----------------

t. PERMAIEITPUMPlleEQUIPMENT:
T, ,. v.n. turbiD.

e"aelt, 65 ,.P.M.
Duth of , •• , III v." 200

Mf,•••••• __ -~De~ad~D~8a-----------
.ov Drlv'" Bl.o. ..,.~·l;.;O~-- ••'.M. 3&00
F•• t -D.'t" -of ,ootlll.e• III V.l1_1~0--F •• tr-~· ....

D.,tll of AI, LIlli h ve"_F •• t----h'tll of M.ter Ofth., ---------

,0. USEDF. ID4u •• 'roo ••••
AMOUITAve,." _----'.11011. DaI "

14 •• 1••• -----'.11011. Dall,

, I. qUALITYfII .A1£I __ O_o_o4_-------".'I.:
Y•• - .0._

12.

taite Ion. Odo' Hop. Colo, Clear T•• ,. __&~t .•...•--·F

LOa 0-80' 01&7 •• 4•• ol.n. ~O' '0 6&' .bal." ••••••••••• 11.... 10 •
(0'.'~.f"" •••••••1 •••• t ., •••••• ,.t ••••• t. It ., •• t" ••••••••• 4••••••••
,,,.,.....,)

IS.
SOURCEOFDATA__ -Be.~1:.;:;1;.;;• .:.r-4,:.uap=--:.;:;i;;;;D.IiII,:..----------------

DATAo.lAllED .v__ -D.;.r,;;.il,:.l,:..;.,;;I';....---------
Data April 7, 1~59

I•••
(IIOf'J D•••••• r .j4 •• t till,. •••• t ,., .~~H , •••• ,.t.r.'U" •••••••••• , ••,." ••••••• t ,.t .4 •
•••• ,•••• , ," ••,., •••• f'•••••• a.t ••• t •••• 1.' e •• I., ." •••••••t •• t •• )

._~--....r me t 7 _ C _ 11' •••.•.•.•••• I."......._----J· _. . _. -



-t
\

DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WATER RESOURCES

,.,.It .0. ,1 le ~-Wt/I/ q
A"IIc:atIOll .0. -
County _

WELL RECORD

1. MEa Dna J tceD ••• 'reep, clo 'uh1lcUDRESS ----------------
o~ e:p,t\&. 302 s. WoodAft., L~h~ld'M. _07_0_36_----f •• t

(A •••••••••••• , •••• ,)

2. LOCATI0I __ .'~'~"~I~.~Run~.~d~.-I~1~"~d~en~.~'~~T _

i

I

s. DATE COMPLETED .-.:4:u./6ol28i1o""'I7""'Z•••• - DRILLER :;-_aUl. Vell PrUHnl Co•• Inc.

_,. DIAMETER: to, _...:1:.,;0;...1 nch ••

i. CAS 1116:Ty,. _ ...•Dra:;i~v~••.••.------

a. SCREEN:Ty,. -------

I Tu -------- Fe.t
•••• ,. III Dutil lotto. f•• t

lotto •• _~6_lnch ••
TOTAL DEPTH_46:::zw.:O~ f •• t

D1••• ter __ .g6••••• llIch •• 54 f •• t

Siz. ofo,.n In, _ DI••• ter Inell •• Len,tll Fe. t

"010, Ie fo r•• t 1.11 12....:...;;:"•••, .••fc"---------

T.II ,1.e.S DJa•• ter lnell ••
L.II'th f •• t

7. WELL FL OWS UTURlLL Y •• 110118 ,. r Millute. t f •• t • ~o". "' f • c •

••t., ,1••• to f •• t .~o" ••• ,f.e.
y I.ld _2t.JO~ •• ,'0 ..• ,., ., n. te

n.tle w.t., •• ".1 ~efo" ,. •• 111, ~ f •• t ~.'ow •• , f •••

,..,1., l.vel __ ',&,lM-.---h.t ~.low •• ,he•• ft.r 5••..---II ••,. , •• ,1.,
I. RECORD OF TEST: Dat. _....;4~/'-oI2o;:14~/•••7.•.2 -

S,.elfle cu.el t,,_.-:::2:.---,., •. ,., .111. ,., ft•• f drawd.w•
• ,.wd ow,, 2.9~3--Feet

.ow ••••• r.d __ ••••~1~r__---------
••• P••,.d ~~--------------
o~••'''.d.• ff.et •• II•• '~' w.". _~DMan~·__--------------------------

I. PE"EIl pu"'le EQUIPMEIT:T'•• _
Mf, •••••• ---------------------------•.P._--- •• P.N. _..w .r "'."------Ca, •• u, -- a.P.N.

•• ,tII .f h., .•wol1 f •• t D.,t" of f.ot,I ••• ,. w.,,_------- f •• t

•• ,tll .f AI, LI •• ,. w.ll f •• t
Ty,. of •••t., •••h., Slu_I ••••••

{"'.,.,.--------a." ••••• 11,AMOUIIT ....1... ..'h".,.,".o.--Lto. USED F. DaaIlllll••••••Pn.-m-4~----
II. QUAL ITY OF WATER -- ••••••"".,-~------

Tat t. _--=Il::;:OD:=.:..-_ O' 0' _..:D::;OD=.;;..__ Co, or Iloae T•• ,. ·F
L08 ...•Rlljed_ ••••••lIlh~.Lllu.a...;tIilOIL..II" ••apllUimiiIL_-------- Are •••• '.. nail. ~10 1 ...AIn••o~_(.,•.•4.f"" ••••••• , ••••f ., •• ,.~.'.f' ••••t. " ., ••• ". ,., ••••• 4., .,••••

,.,., •••• ~p)

Ia.

II. SOUaCE Of OAn &-nUl• Well Drll14D. Co•• 1M•
••t. ..;5;.:;/..;;1~O:..;/7;...;2;;..-.__ -

". DATA OITAIIIEO IY_I):.-_;;.;S-=.;.....--------
(., •••••• n., ••4•• '.fU •••••• t ta, .441f •••• ' ,.ta, ••U•••••••• h' ., •••• , •••• ~•••• , ••• 4 •
••• " •••• , ••••• '." •••f.t ••~•••• t ••• , .~•• ,., ••• ,., ." •• , •••••••••• )

...
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CDM Federal Programs Corporation RECORD OF COMMUNICATION
-

~ o TELEPHONE CONVERSATION M~ LQ, 1'10zt..~. DATE: :

-x

0 INCOMING o OUTGOING TIME: cr " l.f ) ~M

o MEETING RECORDED BY: fwf- \OI(Y\

I PROJECT: BFL ~ f-PJI CONTRACT NO. 7 i.~ 01- c.f '125<1 ~wz.
,,' C,h, c' F- £ (i ~S ~1:.l~ p op~ l 01.:.11' Ok- 0~v) _
: SUBJECT:

(
,

PARTICIPANTS ORGANIZATIONJDEPARTMENT TELEPHONElEXT.

'T0 c-; v. M (J rP\.!d C \ ~ 1-bv1A" { I (f ~ ~ t, - 3.oi.L t( UJ - 9 Z-b ~

7""r --roY"""""\ C-~MtFPL '772. --'16 2 ~
,~

\"h..L ~ 0 p ""-~0-..- t\ ~ of £' I / .),A. k, C- f't.... . fno~tSUMMARY: l 5

K~~bt~ ~Jf~ ~~ UC?I~'"<.?a pe~l-e..
-ID ~ -e + &... ~v-e. spe L-1 h" c, PO? fA L~-\:--f'Q b ~~UJ.c· ='1
:-ttx- Gp k"'" """--"'* Ie. \hjc !>e V£ ( ~, &9::> -L .~ <rp-y f '--V C1""l-..t d
Lr-t- e. d. ::b2 ~ c. 0 la h..c.. b<- ~ c

DISTRIBUTION: 0 PARTICIPANTS ~LE INFORMATION ACTION

OTHER: [] []

[J [J
[J [J

:::::-co:.;.;

113188
•• 021
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C I T Y 0 F ELI Z A BET H, NEW J E R S E Y

DEPARTMENT OF' PUBLIC WORKS

OFFICE OF THE CITY ENGINEER

ERNESTO J MARTICORENA. P E

City Engineer

THOMAS G. ~UNN

Mayor

Date: June 1, 1992
Certificate No. E-1285 C

To CDM Federal Program Corp.
111 Fulton St. Suite 710
New York, NY 10038

Re: Address: 714 Division St.

Acct. No: 8-428D

Owner: R. & F. Gente.po

Dear Sir or Madam:
Pursuant to your request of June 1, 1992 please be
advised that a review of Firm-Flood Insurance Rate Map,
Federal Emergency Management Agency, Community Number
345523 E, revised November 1, 1985, indicates that the
above captioned premises are within Zone C-------* C- AREAS OF MINIMAL FLOODING Very truly yours,

~~E~articorena, P.E.
City Engineer

EJM/ nms
Regular Proqram
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1
1

GROUND-WATERLEVELS 325

UNION CClJNTY

404106074171901. local 1.0., Unfon C~ty Park Oba. NJ-WRDwell NUltler, 39·0119.
lOCATlCII••• \at W41'" ..••74"17'19", Hydrologfc Unft 02030104, at Gallopi"" HHl Golf Cour •• , K.,Hworth.

Owner: Union Cou\ty "artt ea-f •• fon.
MlUlFEL •• ' •••• te F0fW8tfon of Jura •• fc-Trlaufc age.WELLCKAlACTElISTICS••• DrHled art •• f., ot.ervatfon well, df_ter 6 In, lqth of e•• fr-.g ~, depth 290 ft,

open hole.
INSTRUMENTATICII••• Dfgftal water· level reeorder--6Q·.inut. ~.
DATUM•• -Land-aurface datUi fa 69.00 ft ebove National Geodetic Vertic.l OatUi of 1929•

••••• url"" point: Top edge of recorder shelf, 2.30 ft above land·surfac. datUi.
REMARKS.- -\,later lev.l affected by nearby ~i"".PERIOO Of RECORD.--JI.ne 1943 to May 1975,·July 1984 to current year. Periodic I118rAJel.asurements AUI',ISt 1976 to

April 1984. Records for 1975 to 1983 are unpublished and are available in files of New Jersey 61striet Office.
EXTREMESFOR PERIOO OF RECORD.--Hlghest water lev.l, 3.06 ft below land-surfac. datUl, JI.ne 2, 1952; lowest, 16.05

ft below land-surface datl.lll, JI.ne 29, 1966.
WATERLEVEL, IN FEET BELO\,/LANDSURFACEOATUM,WATERYEAROCTOBER1988 TO SEPTEMBER1989

MEANVALUES

J DAY OCT NOV DEC JAM FE. MAR API MAY JUM JIA. AUG SEP

5 7.62 7.27 6.57 6.12 6.73 6.45 6.39 6.25 5.95 6.32 7.41 6.79
10 7.31 7.28 6.81 .-. 6.94 6.64 6.11 5.85 5.74 6.24 7.43 6.89

J 15 7.75 7.21 6.87 6.53 6.94 6.62 6.23 5.53 5.71 6.52 6.24 7.15
20 8.2Z 6.95 6.83 6.63 6.78 6.61 6.43 5.11 6.04 6.65 6.05 6.61
25 7.53 6.66 6.60 6.75 6.52 6.27 6.21 5.29 5.99 6.76 6.41 5.99- 7.35 6.54 6.72 6.60 6.54 6.32 6.30 5.39 6.94 7.11 6.66 6.42

MEAN 7.67 7.03 6.74 6.67 6.76 6.54 6.26 5.58 6.04 6.41 6.69 6.79

J UTI YI 1. MEAII6.60 HIGH 5.01 MAY18 law 8.67 OCT 20

NJ-WRO WELL NO.39-0119

J 3
66.
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GROUNIHIATERLEVELS- SECONDARY08SERVATICIIWELLS
OTHERSITES FOR~HICHDATAAREAVAILABLE

IIJ-\B-:1 LOCAL
IDEIITIFill LATITUDE LOIIGITUDI

·AClUIFEI
lIIIT .

PElICID
OflEa.................................................................•..............•................•. _-

393557
394029
394028
394051
392639
392639
394201

·394208
394422
394422
394422
394106
394452
394S13
394914
385612
385748
390213
390211
404452
404454
404401
402121
402353
402431
402442
402536
4QJ2".
4A12St
401932
402109
402109
402147
402558
402605
402633
402555

i8IB
402123
40191'
404432
404738
404748
404816
404826
404937
404705
404743
404501
405209
404921
394129
394129mm
196744
400454
400459
410209a,
a7III

'744114'·'1 : 121CIDCD- " 1961-1"
743957·: - 121CIDCD' " 1961-1916 ,

r " 744000110.30 121CICICD'~::" .. 1960-1,.· ·TJ;> ,.-
744022' ~;-;-:-.121CIDCD ."., ,U·, 1957-1_ ..
743232 .. - 121CICICD ,,- 1985-'
743232 " . 121CDD " 1985-' .,,.,'.

.. 74264S"\' 121CICICD " i, ' 1962-1_ •
~ 74264S - ~.A- 121CIDCD.. " .. . 1962-1"

744309 : . ;,.' 124PW1t .··0 A 1961-'
744309 121CICICD " 1961-'
744309··· 121CICICD " 1961-'
743623 ' .,-? _. 121CICICD"" 1955-'
742119 121CICICD " 1936-'
742106 121CICICD " 1961-'
742546 124PW1t A 1962-'
745457 121CIIIT A 1967-1_
745533 121C11SY A 1957-'
745056 121CIISY A 1957-'
745055 112Hl1C " 1957-'
742116 11ZSFD' U .1950-'
742021 11ZSFD' U 1926-'
740834 227PIIC A 1949-'
744613 227PIIC " 1961-'
742152 211C1D18 " 1959-1,.
742129 .:.', 211C1D11 " 1931-1,.
742136 211C1D11 " 1955-1••

. 742011.3 .• 2" ••• • A:~·~;I 19K-1k··
741611 211... " 1950-1916
741616 211.... " 1950-1"
743529 211.... U 1970-'
743013 .211'" A 1965-'
743012 211C1D11 " . 1961-'
742147 21,... A 1","1.
742013 211C1D18 " 1968-'
741959 211C1D18 " 1968-'
742120 211... IC~-· 1932-'
78m 211C1D18 " 1968-1-
70 2"'" A 1968-'~"'7 211... A 1950-',
~... 211EGLI " 1936-1•
74~ 211EGLI A 1971-'
742252 11ZSFD' U 1967-'
742406 11ZSFD' U 1966-'
742419 11ZSFD' U 1966-'
742359 11ZSFD' U 1966-'
742347 1121fD' U 1966-'
742200 1121FD' U 1967-'
742452 1121fD' U 1967-'7<= 1121PDf U 1960-'742 1121fDf U 1951-'

. 70 1121fD' U 1961-'
743356 40CIPaII U 1964-'
740S3S 124PW1t1 A 1962-'

II 121CIID " 1962-'
70 1~ A 1962-'

12tCllt' " 1962-'
t4. 12tCDD " 1962-'

740413 211HLI A 1tea-'
74G359 211E., . A '''' 1tea~'JIe 1121.0. " 1965-1_76'1 227P1IC A 1956-'
~1' 227PSSC A 1952-'
74141 227PSSC A 1952-'
741Q!1 227PSSC A 1959-1987

01-3a7 ItAMIDG IALPII .. AMTOLa
01-496 us GEOL'IUIVEY USGS4-"-a

-91-542 UI GEOLaavn WARTCII2G
"-545 us GEOlSUIVEY WAlTCli 11
)1-175 ATLAllTICCITYtIJA FAAIIiTERMED
131-776 ATLAIITICCITYtIJA FAASHALLOW
05-029 . us GEOL·SUtVET OSWEGOLAKE1

.J)5-Q30 ' us GEOL'..veT .'t.-. OSWEGOLAIC!2
)5-407 UI GEOI;'"aavn .. e ATSICII1
)5-40S us GEOLSUtVET ATSICJI2
lS-409 UI GEOLSURVEY' .._ .. ATSICII3
05-570 us GrOLSUIVEY MIUIT
05-621 us GEOLaavn PEIIII5' SHALLOW

-15-630 UI GEOLIUIVEY PEIIIIS, DEEP
15-676 UI GEOLSUIVEY COYLEAIItPORT
19-011 CAPEMAYCITY.., CMaI) 1 011
1)9-048 us GEOLSUIVEY CANAL5
09-080 us GEOlSUIVEY CAPEMAY42CC

-.09-081 us GEOLSUIVEY CAPEMAY23"1
'3-013 CCMMONWEALTNwe CANOE8IOOIC30
13-014 EAI1"CIIAItGI.., NEUTIW.ZONE
.3-017 WALIIIIlOI BALLENTI•• a
21-081 us GEOLSURVEY IIONEYIItANCII10
23-159 DUHEIIIALwe DUllEItIIAL011 5:s- 180 DUIIOIIALwe . DUHEItW.011 1
3-'" PElT! NW1f .., RlIIYCII123
3- 1M PElT! NW1f .., RlIIYCII1
23- 265 CIIEVICIt01L co 11
23-270 AMDCYAIIAMID TEIT 2~-m 11.1WlTD POLICY PlAIIIIICIIO PaID
3·291 ••••• 'nIP MIlA 011 1-1961

•

••••• 'nIP MIlA 011 2-1961
PHlLPI DCIDGIco PHELPIDCIDGI3
SAYlEYILLE.., SW 2
SAYIEVILLI.., SW 1

3- 365 DUllUIIALwe DUllSAY4
3-433 IIJ Wl"~1 POLICY so IIVEI 4
..:3-439 SIll1T"llVEI .., SR\oD21
23-482 MEI CYAllMID TEST 1
23-516 NOVAK," HULSAIT

. -S-ZSO GORDONIca. we VILLAGE215
.7-001 us GEOl SURVEY RECREATICJIFLD
'7-002 us GEOLSURVEY ~ 8 DRIVEl 1
4!7-003 us GEOLSURVEY 'I 8 DRIVER2
27-004 us GEOLSUIVEY CLEMENS

-2.7-005 UI GEOLSUIVEY SAIIOOZ CMEMco
'7-006 UI GEOLaavn GREEIACltEI
:7-014 UI GEOLUVEY ESSOSIX IIICI
.7-015 MOIIISTOWIAIPT T2
27-017 MDI_.., Ie •••• 4

..27-022 lilT 'IN· . lIlT 'IN
7-023 ItAIIDOI.PIIe.. . Il\D In PI 2
9-018 UI GEOLIUIVIY II IEACIt2 .
_9-020 UI GIGL IUIVIY . II IEACII4
29-425 UI ••• IUlVIY WEIll MILLI 2
29-513 UI' GIGLSUIVIY GAIIDIIIIT PIT 1

-'-514 UI GEOLIUIVIY GAaII IT PlY 2
9·530 PT PUAIAIITIe PM ,
9-m PT PUAIAIIT Ie PM J
31-011 \,/AMAQUIIe "'MIL
39-058 MAGIUDUCOUll _lTaI
9-102 WHITELAn IIIC UI 3
9-115 WHITELAn IIIC LM 4
9-133 0Il1T COItP- HATFIELD011

S•• ffgure 13 for well locatfON.
- Pr•• ent

quiter WItt: ••• definition of t ••.•
C - (Wat.r Condition): A-Art•• ien, y-w.t.r tabl., U·Undet••.• ined
w.ta .vailable in the fil •• of the lIew J.rsey Diatrict Office.
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QUALITY OF GROUND ~TER 339

~ATER QUALITY DATA, ~ATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
UNION COUNTY

ELEV. OPEII OR
IIJ·\IRD

LAND SCREENED
WELL SITE LOCAL SURF. IIiTERVAL AQUIFER

NU48EI OWNER IDENTIFIER lATlTUOE lONGITUOE (FT.IIGVD) (FT. ) UNIT

390119 UNION CO PARK UNION CO PARK OBS 404106 0741719 69 290* ,
SPE· 01- CARBON- CNlORO-
CIFIC CHlORO- TETRA- 1,2-01- 01-

TEMPER- CON- PH BROMO- CHLO- CHlORO- BROMO- BROMO- CHlORO-
IIJ-\JRO ATURE DUCT- (STANO- METHANE RIDE ETHANE FORM METHANE FORM TOLUENE
WELL DATE ~ATER ANCE ARD TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL

IlUMBER (DEG C) (Us/eM) UNITS) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

390119 01-10-89 12_5 733 7.70 <0.20 <0.20 <0.20 <0_20 <0.20 0.80 <0.20 -

METHYl· TETRA· TRI·
METHYL· ENE CHLORO· CHLORO· 1 1-01-

CHLORO· CHLORO· ETHYL· METHYL· CHLO· CHLO· ETHYl· FLUORO· dILORO·
.J...a BENZEIIE BENZENE ETHANE IUZE. BROMIDE RIDE RIDE ENE METHANE ETHANE
.aLL DATE TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL

•••• (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L> (UG/L) (UG/L) (UG/L) (UG/L)

190119 01-10·a9 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.30

1,1-01- "'.'. 1,1.2. 1,1,2,Z 1,Z·
CHLORO· Tit • TR • TETRA· 1,2-01- 1,Z·01· TRAIISDI 1 3-01- 1 3-01·
ETHYl· CHLORO· CHLORO· CHLORO· CHLORO· CHLORO· CHLORO· CHLORO· CHLORO·

.J...a EIIE ETHANE ETHANE ETHANE BENZENE PROPANE ETHENE PROPENE BENZENE
.aLL DATE TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL

•••• (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

390119 01-10-89 8.7 16 <0.20 <0.20 <0.20 <0.20 0.30 <0.20 <0.20

2- 01-
CHLORO· CHLORO· TRAIlS· CIS TRI· XYLEIIE

1,4-01- ETHYl· 01- 1,3-01- 1,3-01- vim CHlORO- TOTAL
CHLOItO· VINYL· FLUOItO· CHlORO· CHLOItO· CHLO- ETltYl"'~- .. WATEI
BEIIZENE ETHER. METIWIE PROPENE PtlOPENE RIDE ENE \ STYIEIE WOlE

DATE TOTAL TOTAL TOTAL TOTAL TOTAL TOTAl TOTAl TOTAL TOTItEC
(UG/L) (UG/L) (UG/l) (UG/l) (UG/L> (UG/l) (UG/l.) (UG/l.) (UG/l)

01-10-89 <0.28 <0.20 4.20 4.20 cO.20 cO..2D 2.1 cO.2 <0.2
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DIRECTIONAL HYDRAULIC BEHAVIOUR OF
A FRACTURED-SHALE AQUIFER IN NEW JERSEY

';JohnVECCHIOU, Geologist
U.S. Geological Survey, Trenton, N.J.

ABSTRACT

\

The principal source of around water throughout a large part of central and
northeastern New Jersey is the aquifer in the Brunswick Shale-the youngest unit
of the Newark Group of Triassic A&e. Large-diameter pUbliC-SUPPlyand industrial
wells tapping the Brunswick Shale commonly yield severa hundred &allons per minute
each. Vinually all ground water in this aquifer occurs in interconnecting fractures;
the formation has practically no effective primary porosity.

Numerous pumping tests have shown that the aquifer exhibits directional, rather
than isotropic, hydraulic behavior. Water levels in wells alined along the strike of the
formation show greater magnitud~ of interference than those in wells alined in trans-
verse directions. Draw' v lnated by standard time-drawdown methods
indicate com te coe clent of transmlssl n ~ lreaion
os. ecause 0 t e IS n u Ion 0 0 serva Ion we s avar a e or the tests,
cItftiiiCe-drawdoWD methods of evaluation could be used in onlv one instance-for
just one direction; the computed coefficient compared favorably with that calculated
from the time-drawdown method.

Computed values of transmissibility may be unreliable owin, to the departure of
the aquifer from the ideal model. It is even possible that the direction of minimum
computed transmissibility is actually indicative of the alinement of fractures with
greatest permeability. However, the relation of the directional behavior to the structure
of the formation has practical significance when locatin, new wells near existing wells.
Well interference can be minimized, generally, by alinmg wells perpendicular to the
strike.

J

i•i,
Comportement hydrau/jqu~ djr~C'fjonn~1d'un aqu;fir~ sjtue dans les sc:hjst~s fissures du

Neu: J~rs~y i .,-,
La principale ource d'approvisionnement en eaux souterraines d'une grande

panie du centre du nord-est du New Jersey est I'aquifere situe dans les schistes
de Brunswick; il s aait de l'unite la plus jeune du groupe de Newark, d'age triasique.
Des puits a grand diametre ont ete fores pour les besoins des services publics et de
I'industrie dans les schistes de Brunswick; chacun debite couramment plusieurs
. cmtaines de gallons par minute (J gallon - 3,785 II. Presque toute I'eau de cet aquifere
se trouve dans des fractures reliees entre elles; la formation n'a pratiquement aucune
porosite primaire reelte,

De nombreux tests de pompage ont montre que l'aquifere a un comportement
hydraulique directionnel plutOt qu'isotrope .. Le mveau des puits alignes suivant la
direction de la formation accuse des interferences de plus forte amplitude-que le niveau
des puits alignes perpendiculairement a la formation. Les donnees relatives au rabatte-
ment de la nappe, calculees selon les methodes habituelles de mesure de rabattement
en fonction du temps, montrent dans tous les cas que c'est parallelement a la direction
des couches que le coefftcient de transmissivite obtenu est le plus faible. ~tant donne
I'implantation des puits qu'i1 etait possible d'utiliser pour les tests, les methodes de
mesure du rabattement de la nappe en fonction de la distance n'ont pu ~tre appliquees
qu'une seule fois, pour une seule direction; mais le c:odIk:ient obtenu se comparalt
avantageusement avec celui qui avait ete evaJue par la methode de mesure du rabat-
lement en fonction du temps.

II se peut que les valeurs linsi obtenues de la transmissivite ne soient pas siues en
raison des differences existant entre I'aquifere reel et le schema theoriCl.ue. II est meme
possible que la direction de la transmissivite minimale obtenue sort effectivement
revelatrice de I'alignement des fractures de la plus forte permeabilite. Cependant,
Ie rapport existant entre Ie comportement directionnel et Ia structure de la formation
a une importance pratique lonqu'jJ s'alit de forer de nouveaux puiu au voisinale des
puiu deja existanu. Les interferences entre les puits peuvent aenmlement tire reduites
par l'aJipement des puits perpeudiculaimnent ala :iirection des couches.
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INTRODlJCTION

Throughout much of the heavily populated central and northeastern part of New
Jersey, the principal source of around water is the aquifer in the Brunswick Shale.
Indeed in many places it comprises the only source. The Brunswick Shale is tapped by
numerous large-diameter public-supply and industrial wells, many of which have
sustained yields of several hundred gpm (gallons per minute). Most of the high-capacity
wells penetrate between 200 to SOOfeet of rock.

The Brunswick Shale is the youngest unit of the Newark Group which is of Late
Triassic (Keuper) age. The Newark Group crops out in a broad northeast.trending belt
across northern New Jersey (fig. I). It is more than 10,000 feet thick and consists of
shale, sandstone, argillite, conglomerate, and basalt. In the western part of the outcrop
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FiJ. I - Map showia, outcrop area and structure of the Newark Group in northern
New Jeney (ianeous rocks m black), and pumpin,-test sites.
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area in New Jersey, the Newark Group consists, from oldest to younaest, of the fol-
iowin, three units (KUmmel, 1897): Stockton Formation, chiefty sandstone; Lodtaton,
Formation, mainly araillite; and Brunswick Shale. Diabase sills aDd dikes have intruded
the Newark Group in this area. From New Brunswick northeastward, except for a
narrow exposure of Stockton Formation ftankin, the Palisade SiD (diabase) aIon, the
State's eastern boundary, tbe Newark Group consists entirely of Brunswick Shale
interlayered with Watch un, Basalt. The Brunswick Shale is by far the thickest aDd

NEW

JERSEY
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most extensive unit of the Newark Group. Deposits of till and stratified drift of the
Wisconsin Stasc of the Pleistocene Epoch mantle the Newark Group throughout the
area northeast of New Brunswick.

Lithologically. the Brunswick Shale is mostly a soft red shale with some interbedded
sandstone. The sandstone layers become more abundant and. on the whole. somewhat
coarser toward the northeast. particularly near the northern State line.

The structural trend of the Newark Group is shown by the outcrop pattern of the
aenerally concordant igneous rocks (fil. 1). The dominant strike is northeastward
with dips rangina from S· to IS· NW .• but locally the strike of the sedimentary rocks
differs markedly from the regional trend. Faultinl hu caused more complex structure
locally. particularly in the western part of the belt.

Virtually all around water in the Brunswick Shale ocxurs in interconnect ina fractures
that have resulted from jointinl. This phenomena wu rccoanized by Knapp (1904)
where he states ... M While our knowledae of the Newark beds is not sufficiently detailed
to enable us to forecast the chances of obtaininl artesian water at any given point.
or even to assure us that well-defined water-bearina horizons exist. yet experience
shows that a moderate supply of water can usually be obtained anywhere in these beds
at depths of a few hundred feet at most. The fact that the rocks of the Newark system
are thorouahly cut up by several systems of deeply penetratina joints. whose planes
approach the vertical and intersect at various anales. and the further fact that in many
wells the amount of water increases aradually with depth of the borina. apparently
indicates that the water is present more larlely in these joints and fissures than in any
well-defined porous water-bearinl beds. This inference is supported by observations
made in several lonl tunnels in the red shale. where frequent streams of water were
found followinl vertical fissures. while the beddinl planes were nearly dry and no
porous layers were observed. "

Observations of joint set orientation made by the author at Newark and New
Brunswick. by Andenon (private communication. 1963) near Linden, and by Nichols
(private communication, 1964) near FJeminllon indicate that one let of vertical joints
rouahly parallels the Itrike of the rocks, whereu a second set is aenerally perpendic-
ular to the Itrike. In places steeply dippilta joints transverse to the aforementioned
two eeeur. In addition, beddinl plane joints are common in surface exposures. Major
and minor faults also occur in the rocks of the Newark Group, with most of the faults
trendinl !arlely northeastward.

HYDRAULIC BEHAVIOR

Relionally, water-table conditions prevail in the Brunswick Shale, but artesian
conditions oc:c:ur locally where marked differences exist in the vertical Permeability
of the formation. Artesian conditions aist also in some lowland areas' ~here the
Brunswick il overlain by relatively impermeable till or lacustrine clay and silt.

Data collected durin I numerous Pumpinl tests of wells throuahout the outcrop
area indicate that the aquifer in the Brunswick Shale possesses directional, rather than
isotropic, hydraulic properties. In delcribinl two Pwnpinl tests made in Newark,
Herpers and Barksdale (19SI) repon that all the wells that were observed to affect
one another lay alonl linea trendinl in a pneral nonheasterly direction. Similar
effects were DOted by Andenon (private communication. 1961) durinl pumpinl tests
conducted at LiDden. He found that in an observatiOD well one mile nonheast of a
pumped weD the water level dropped six feet within two houn of pumpina. whereas
Pumpinl at hiaher rates from other wells located closer to but in different directions
from the observation weD had I•• of an effect on tbe water level in the observation
weU. At both Newark and Linden, tbe strike of the Brunswick Shale is N 45· E-the
direction of most pronoUDCed well interfereoce.
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Similar effects have been observed in the central and western pan of the outcrop
area. After 24 hours of pumpina of a well in New Brunswick, the water level in an
observation well located 500 feet away directly alona strike was lowered 87 feet,
whereas that in another observation well located only 280 feet away but in a direction
30. from strike was lowered only SO feet. Miller (private communication, 196~) reports
that north of Trenton prolonaed pumpin, of a hiah-capac:ity well adversely affected
domestic wells about a mile distant a1on, strike but other wells located equidistant in
~ directions were-a1fected less. At the end of a 48-hour Pumpinl test of a well
near F1emin&lon, the water level in an observation well I,SSO feet away a1on, strike
was drawn down 4.1 feet. The water level in an observation well only 1,200 feet away
but in a transverse direction was lowered 3.7 feet.
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F.,. 2 _ Directional transmissibilities computed from aquifer tests in the Bnmswick
ShalL Strike of formation shown in upper rilht comer for ..ch lite. Transmillibil-
by, T, in pllons per day per foot. sbowD by ladder scale.

Haa. it is obvious that the andotropic hydraulic behavior of tbe Brunswick Shale
is DOt nstricted to any partic:ular area. F\IJ'thenDOI'C,the directional hydraulic: behavior
is evidently related to tbe structure oftbe formation. In all of the allow tests, tbe weUs
aliDed parallel to the strike of the Brunswidt Shale ahibited ••• test mutual inter-

ference.
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'e-e .;-. .o Ii;:~=~:-~ Because the aquifer behaves anisotropically, the hydraulic characteristics derived

by analyzing pumping-test data by conventional methods are questionable. Further-
more, in all pumping tests that have been run where drawdown observations have been
made in more than one direction, analysis of the data has suggested a smaller apparent
coefficient of transmissibility along strike and a greater one in the perpendicular
direction (fijl.2). This appears to be incongruous with what is generally believed to be
the alinement of the major fracture system.

In all the tests run to date except one, the distribution of observation wells was such
that the data could be evaluated only by use of time-drawdown methods of analysis,
that is, if data from the pumping well are not considered. For the pumping test
conducted at Flemington. it was possible to make a disrance-drawdown analysis for
one direction. This test will be discussed in detail.

\

4 c ~ , C .:

7..::. C''''''-~ -:...

:\.,N

~20

.'.
!•i,

o 2000 feet•.._-_ .•..._--',
Fig. 3 - Map showing location of pumpinl well (PW) and observation wells (OW).

used in the Fleminaton, N.J., pumping test.' . ."

Flemington test: The well pumped durinl this test consisted of a hole 10 inches in
diameter and 300 feet deep of which only the upper <40 feet are cased. A pumpinl rate
of ~ apm was maintained continuously for a 48-hour period durinl which water-level
observations were made on the pumpinl well, an unused well located 24S feet soutbeast
of the pumpinl well. and three domestic: wells located 1.200 feet west-ncrthwest,
1.550 feet west-southwest, and 2,350 feet southwest. respectively, of the pumpinl well
(ft.. 3). Water-level measurements were made intermittently on tbe pumpinl well
and the domestic: wells with an electrical water-level indicator. A continuous record
of the water level in the unused well was obtained prior to, durinl. and after the
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pumpin, period with an automatic water-stage recorder. The specific capacity of the
pumping well at the end of the 48-hour period was 42 apm/ft. At the test site the
Brunswick Shale strikes N 53' E and dips 25' NW. (Nichols, private communication,
1964).

The stream which traverses the test site apparently was not an effective recharge
boundary. Similarly, a northly trending narrow diabase dike that cuts the Brunswick
Shale about 750 feet east of the pumping well apparently was not an effective dischar,e
boundary. However, the farthest well observed (OW-4, fi,. 3) was located near a trib-
utary stream and a lar,e pond, and the data from this well sU'ICSt some recharge
may have-beert-occurrin, in ·this area. Two of the domestic wells were used intermit-
tently durin, the test, but the quantity of water withdrawn from them is insignificantly
small compared to the test rate of 500 apm. The third well, that farthest from the pump-
in, well, was used intermittently durin, the first day of the test. but the owner pumped
it continuously durin, the second day at a rate of about 20 or 30 apm, thus invalidating
any observations at that well during the last 24 hours of the test.

If a time-drawdown analysis of the data is made (fias .• and 5). usin, the Theis
nonequilibrium formula (ferris and others. 1962), it is found that the computed coeffi-
cients of transmissibility and storage are, respectively:

Perpendicular ( Observation well No. 1 - 88,200 ,pd per ft; 2.49 X 10-4

to
strike Observation well No.2 - 75,400 apd per ft; 2.51 )' 10-4

: characteristics derived
: ql-.tionable. further-
, ot rvarions have been
est(._ a smaller apparent
.e in the perpendicular
; ae-rally believed to be

ser :ion wells was such
wn methods of analysis,
fo~he pump in, test
-dn down analysis for

Parallel
to

strike (

Observation well No.3 - ",300 gpd per n. 2.51 ). 10-4

Observation well No.4 do. do.

If a distance-drawdown analysis of the data is made (ti,. 6),~~~n, the Theim equilib-

1
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Fi •. " _ Lopritbmic: plot of time-drawdown data matched to the ••Type Curve" for
wells aIined perpelldicular to strilce, F1eminllon, N.J., pumpinltest.
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rium formula (Ferris and others. 1962). it is found that in the direction perpendicular
to strike. the coefficientof transmissibility is about 100.000 IPd per ft-a value which
compares favorably with that JiveDfor observation wellN°. I above. As wasmentioned
previously. the data from observation wellN°, 4 are thouaht to be affectedby recharge;
hence. a distance-drawdown analysis in the direction of strike could not be made on
the basis of observed drawdowns. However. if one uses for the drawdowD in this

I•
f

Fi•. ,- Loprithmic plot of time-drawdowu data matched to the "Type Curve" for
wells alined parallel to strike, FJemiDatoD,N.J., pumpin. tat.

well at the end of one day the value obtained from the "Type Curve" in ft~ 5 and
the observed drawdowu value for observation weDN-. 3, it is found that the computed
coeftIc.jentof transmissibility is about 72,000 apd per n. Therefore, botb methods of
analysa have yielded comparable pain o=t values of transmisaibiJity that are
1nAteit perpendicutar to Rrilte ancHeuc to strire:

CoNCLUSIONS

That the aquifer in the Brunswick Shale exhibits directional rather than isotropic:
bydraulic behavior 'Under pumpin. conditiona is well dOCUlDlDted.Furthermore. it
bas been demonstrated qualitatively for aUparts of the outcrop in New Jersey that the
lllUimum and minimum directions of anisotropy are •.•••ted to the ItructuraJ orien-
tation of the Brunswick. The dqree of uUsottopy van. (rom place to plac:eand is
probably indinctJy related to the productjvity of the aquifer. .
,. Tbe vaJJdityof tranunissibiJity values computed by ItaDdard metboda are question-
able, panjcuIuty wbere the •••.•• of uiJocropy is ••.• t. Indeed, if ODetakes the
approach that direct interfenace in fracture porosity indica•• that two wells tap a
linlie fncture I)'Item whereas small drawcSowaindica••• poor bydrauUc c:oanec:tion
•••••• two ••••• then ODe can c:ondude that the 80w is not equal in aU directions
A
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or practical 1i1Diftc:anc:e,bowever, is the directional orientation of the bydraulic
anisotropy exhibited by lbe aquifer. OwiD, to the apparent relation of the bydraulic
anisotropy to the strike of tbe Brunswick Shale, it is evident that well iDterf'erencec:&D
be minimized by aJinin, weIJsin directions other dIaD puaJleJ to the strike. The local
strike of lbe Brunswick can be determined readily from poJoaic maps or by aDcxami-
aation of outcrops iDthe area. Fiaally, it is easy to lee bow kaowledp of the bydraulic
anisotropy of an aquifer c:&D lead considerable iDsilht iDthe evaluation of uistin, or
POtential around-water CODlaminationand saltwa. eacroacbment problems.
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'J"bjs paper is an outpowtb of the arollJld-wat.- inwsti •• tory proaram beiD,
CIODdUCledin New Jersey by the U. S. GeoJoaic:al Suney in COOpentiODwith the
Slate J)cpanmeut of CODSerVatioaand Economic: Development, Division of Wa.
Poticy aDd Supply.

'!be author is ••.•tet'uIto bis colJequa in TreatoD, N.J. (or their critical discussions
••••••••• aace He is apeciaJly tbaakf'uJ to Mr. Henry R. ADdenoD,poJoaist. US G S,
Sokolo, Nipria, who helped formulate early tbouabtl ODthis subject durio, his tenure
iD TreDton~~, the author USUJDelIOIeresponsibility for the coaclusiou atated
herein.
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Chemicals and allied products
Fabricated metal products
Machi~ery, except electrical
Food and kindred products
Miscellaneous manufacturing
Printing and publishing
Furniture and fixtures
Instruments and related products
Textile mill products
Stone, clay, and glass products
Rubber and plastics products

104
226
275
71
77

113
34
25
14
26
63

Industrial Products Number of Establishments

Total 1.424
(New Jersey Department of environmental Protection, 1967)

GEOLOGY
Newark Group

During the tate Triassic Epoch downfaulting produced a serie. of
northeast-southwest trending basins in the Piedmont Plateau from Nova
Scotia to North Carolina. Sedimentary and associated igneous rocks of
Triassic age occupy the downfaulted baSins and are knawn-as the Newark
Group. In New Jersey the Newark Group crops out in a band 16 to 30
miles wide trending northeast-southwest from the Delaware River to the
Hudson River (fig. 1). Union County lies entirely within this band.

The Newark Group in New Jersey contains 15,000 to 20,000 feet of
non-marine shales, mudstones, sandstones, conglomerates, and basic
igneous rocks that unconformably overlie rocks of Paleozoic and
Precambrian age. The sedimentary rocks of the Newark Group were largely
derived from Paleozoic and Precambrian rock. to the southeast and
deposited in a non-marine intermontane basin (Van Routen, 1965). During
Triassic time the sedimentary rock. were intruded by a diabase sill,
dikes, and covered by several flows of basalt.

The Newark Group underlying Union County consists of the Brunswick
Formation and watchung Basalt. The generalized geologic map (fig. 4)
shows the areal di.tribution of the Trias.ic rocks underlying Union
County. Figure 5 i. a generalized section showing the geology and
structure of Union County.
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The Brunswick lormation consists of thin-bedded shales, mudstones,
and sandstones which range ~n color from reddish-brown to gray. The
reddish-brown color originates from reworked hematite which comprises 5
to 10 percent of the formation (Boch, 1959). The minerals of the
Brunswick lormation i~clude quartz, illite, muscovite, feldspa~. aDd
small amount.s of calcite .and gypsum. Primary structures such •• ripple
marks and mud cracks indicate that the Brunswick lormatioD w.a ~sited
in a shallow-water. environment.

The regional strike of the Brunswick lormation in Union County is
N50~ with dips 9° to 13~. The major joint sets strike approximately
N45~ and N7S~ and both sets have a vertical dip. The thickness of the
formation is 6,000 to 8,000 feet.

The Watchung Basalt consists of three extensive basaltic lava
sheets that are intercalated with the sedimentary rocks of the Brunswick
Formation. The basalt flows are more resistant to erosion than the
shales, mudstones, and sandstones and form prominent ridges. Two of the
three lava sheets occur in Union County and form the lirst and Second
Watchung Mountains. The third sheet forma a discontinuous ridge known
as Long Hill and Hook Mountain in Morris County to the west of Union
County •

. The basalt flows are volcanic extrusive rocks which were formed by
the outflow of lava onto the land surface. Rapid cooling of the flows
produced a dense, aphanitiC rock. Phenocrysts are present in the ground
mass which give the basalt a porPhyritic texture. The phenocrysts are
usually augite and in some cases feldspar. The ground mass for the most
part consists of augite and feldspar.

The basalt she~ts vary in thickness from less tKan 300 feet in parts
of the Long Hill flow to a maximum of about 1,200 feet in parts of the
Second W~tchung Mountain. The Second watchung MOuntain is a double flow
sheet separated by a thin section of the Brunswick lormation. The
thickest flow sheet is the upper flow of the Second Watchung Mountain
which has a maximum thickness of about 800 feet.

Quaternary Deposits

Unconsolidated sediments deposited by glaciers or by glacial melt-
water during the Pleistocene Epoch mantle the bedrock surface in union
County. These deposits consist of clay, Silt, sand, gravel, and boulders.
They are glacial, glaciolacustrine (deposited by glacial meltwater in
lakes), or glacial fluvial (deposited by glacial meltwater in streama)
in origin.

The Pleistocene sediments fall into three general classes: (1) end
moraine--a moraine jointed across the course of a glacier at its farthest
advance; (2) ground moraine--the material carried forward in and beneath
the ice and finally deposited from its under surface; and (3) stratified
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drift--deposits from glacial meltwater exhibiting both sorting and
stratification. The stratified drift includes lacustrine {deposited in
lakes) and fluviatile (deposited in streams) sands and clays.

Figure 3 is a surficial geologic map of Union County showing the
extent of the end moraine, ground moraine, and stratified drift. West
of the end moraine near Scotch Plains and Plainfield, stratified drift
forms an outwash plain (fig. 3).

Before the last glaciation the rivers draining Union County cut
deep valleys into the Brunswick Formation (fig. 2). Subsequently the
valleys were filled and buried by glacial material. The thickness of
the glacial deposits is controlled largely by the underlying bedrock
topography. Figure 6 consists of three sections showing the altitudes
of the bedrock valley floor and thickness of Pleistocene deposits in
the bedrock valleys. These buried channels underlie parts of Hillside,
Union, Springfield, Clark, and Scotch Plains Townships, and the Boroughs
of Mountainside~ New Providence and Kenilworth and the Cities of Summit
and &a11iay.

~~ Pleistocene sediments in the bedrock channels consist of
ified and stratified clay, silt, sand, and gravel. Only the

san nd gravel deposits of the stratified drift will yield lar~e
ntfties of water to wells.

Deposits of 'Holocene (Recent) age cover only small areas and
include river alluvium, and eolian deposits.

The stratigraphic units in Union County and their geologic and
hydrologic characteristics are given in Table 1. Table 6 contains
representative well logs indicating the variations in the lithologie,
of the geologic units.

GROUND WATER HYDROLOGY

Introduction

Water i. continually being exchanged in a circulatory pattern
betwe~ the earth and the atmosphere. In general, the amount of
precipitation ultimately determine. the amount of water available
for man'a U8e. Some of the precipitation that fall. on land
evaporate. where it fall., some is absorbed by plant. that later
tran.pire the water back to the atmo.phere, some flows overland to
streams, and some infiltrate. into the ground to become ground water.
The ground water is discharged to strea •• , and .trea •• flow to the
oceans where the water can be evaporated back to the atmosphere.
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Table l.--Geology and hydrology of the rock unit. in Union
County, N~w Jerley

Era
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"'"
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"r::"uo...•
.~

Formation or
Utholoaic unlt

T
~...•...•
•

Thickne81
(feet)

0-25
LltholoRY

Sand, Silt, and mud in and
along river channels.

Hydrologic characteristics
Relatively impermeable deposits; retard
intrusion of saline water through river
beds.

Above water table; high rate of
infiltration.
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o A-
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0-10 Sand
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0-200 Unstratified clay, sand and

gravel. reddish brown in
color. Forms the ground and
end moraine deposits.
Deposited by Rlaciers.

Because of low permeability, it is not
an important aquifer in the County.

Important as an aquifer in the City of
Rahway and in Union, Hillside and
Springfield Townships and in Kenilworth
Borough. At the City of Rahway and
Hillside Township wells induce recharge
from rivers.

Sand and gravel lenses which
are stratified. Occurs as
lenses in the till in the
bedrock channels and inter-
bedded with till in the end
moraines. Deposited by •
water.
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~ and water-table conditions exist.
~ 300-800 Basaltic lava sheets inter- Minor aquifer in the county. Well
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t ~ rocks of the Newark Group.
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~ ~ Union County. The basalt is
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~ ~ rock. Augite and feldspars
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Hydrogeology of the Brunswick (Passaic)

Formation and Implications for Ground Water
Monitoring Practice

by Andrew Michalski

Abstract
Fractured shales of the Brunswick Fonnation provide a major aquifer in the most industrialized region of New

Jersey. Numerous cases of ground water contamination have been documented in this formation. However. effective-
ness of monitoring-and remediation efforts is often hampered by the use of inappropriate concepts regarding ground
water flow controls in this complex aquifer system. One "Suchconcept presumes that near-vertical fractures parallel
to the strike of beds provide principal passages for the flow and produce an anisotropic response to pumping stress.
Field .evidence presented in this paper confirms that the Brunswick Formation hosts a gently dipping. multiunit,
leaky aquifer system that consists of thin water-bearing units and thick intervening aquitards. The wfter-bearing
units are associated with major bedding panings and/or intensely fractured seams. Layered heterogeneity of such
a dipping multiunit aquifer system produces an anisotropic flow pattern with preferential flow along the strike of
beds. Within the weathered zone. the permeability of the water-bearing units can be greatly reduced. The commonly
used hydrogeologic model of the Brunswick as a one-aquifer system, sometimes with vaguely defined "shallow"
and "deep" zones. often leads to the development of inadvenent crosS~OoWswithin monitoring wells. If undetected,
cross-flows may promote contaminant spread into deeper units and impair the quality of hydrogeologic data.
Hydrogeologic characterization of the Brunswick shales at any given site should be aimed primarily at identification
of the major water-bearing and aquitard units. Recommended techniques for this characterization include fluid
logging and other in-well tests.

IDtroduction
The Brunswick Formation is the thickest (about

10.000 feet) unit of the Newark Group (Kummell897)
that crops out over a region stretching from southern
New York state through nonhern and central New
Jersey into eastern Pennsylvania (Fiaure 1). Throughout
most of its outaop/ the BnIDIWict Formation provides
a principal soun:e 611fOUDdwater. Numerous domestic.
iDdUS1rial, and 1D1IDicipalwells tap the formation with
PumpiDl rata raaaiDa from a few 10 several hundred
pUons per miD1I1e.ID recent years. many of the water
supply wells completed ill biPly industrialized and
arhanized outcrop areas have beeD fOUDdto be coatami-
aated and taken out of service. ID the Iu1 decade. a
dramatic increase in the Dumber of IDODitoriDl wells
installed in the Brunlwick Formation has been
observed.

The water-supply upect of the BI'UDIWick hydro-
poiOS)' has been dealt with in I number of COUDty-wide
repons. which emphasize mostly statistiCa1 data on vari-
ous types of water-supply weDs. 1be issues of po'lDd
water distribution, movement, and potential contami-
DaDt miaratiOD pathways (which are important for pr0-
per desiJD of arOUDd water monitorial systems) have
received little aneation. Moreover, there appean 10 be

a good deal of c:oafusion on these issues in the published
literature, which bas occuionally led to improper moni-
toriag practices.

Based on a review of the literature and field data
from several sites in New Jersey, this paper attempts to
reconcile often disparate concepts of ground water
0CICUJ1'eDCeand flow in the Brunswick Formation. A
more realistic CDGceptua1Oow model is proposed for
_the formadOD, toaether with pideliaes for monitoring
practices 'Jbouah.tbis paper deals oaly with the Bruns-
wick.. mucb of its coatent may apply 10 other bedrock
formatioas 01 the Newark BuiD.c-ce,.. ofGrvud Water Ocaureace
.adMo••• _ •• tile BIUIWick Formation

1be BI'1IDIwick Formatioa coasists of non-marine
recIdisb-browa mudstone, shale, siltstone, and sand-
ltODe. which are iDterbedded with conglomeratic sand-
Ilones aIoDa basin m.arJins. Three major basalt flows
and diabase intrusions are present within a sequence of
lenticular ltl'lta, which aeneraUy strike NE-SW and dip
NW It 5 10 25 dearees (Filure 1). Locally. the strata
are pady warped and broken by • few large faults and
maay small ODeS. Olsen (1980) named the thicker. Trias-
sic (pre-bualt) portion of the Bnmswick as the Passaic



j Formation and further subdivided its post-basalt, Juras-
sic portion. Although the sites indicated in Figure 1 are
located within the Passaic Formation, the older strati-
graphic term is retained in this paper because terms like
the Brunswick or Triassic" Aquifer" have an established
use in the hydrogeologic literature.

Systematic fractures, both near-vertical joints and
partings along the bedding, are generally believed to
provide the principal passages for ground water flow
through the Brunswick Formation. Even in conglomera-
tic lithofacies developed at the basin margins, the frac-
ture permeability appears to dominate the bulk of for-
mation permeability, despite sandstone matrix porosity
values of up to 20 percent (Perlmutter 1959).

Ground water in the formation is said to occur under
both water table and confined conditions. Rima (1955)
identified the "unconfined" zone in the Lansdale (Pen-
nsylvania) area, based on electric logs and flowmeter
logs obtained while injecting water into selected wells.
The low resistivity combined with a small but continuous
decline in flow of injected water with depth was inter-
preted as indicative of higher water storage and lower
permeability of this zone associated with weathered
shales.

According to Rima (1955). the unconfined zone
occurs to a maximum depth of about 250 feet, below
which one or more artesian or semianesian aquifers
occurs to .• maximum depth of about 600 feet. Where
the bedrock is mantled by low-permeability drift or allu-
vium. a confined condition may exi'st at shallow depth
in lowland bedrock areas (Gill and Vecchioli 1965.
Nichols 1968, Nemickas 1969).

The notion of a multizone aquifer system within the
Brunswick has generally been accepted by otber
researchers (e.g .•Barksdale et aI. 1958. Perlmutter 1959.
Carswell 1976. Hougbton 1986). A1tbough tbe reponed
thickness of individual water-bearing zones bas varied.
it ••••as considered ratber small. Rima (1955) and Barks-
dale et aI. (1958) estimated the thickness as aeneralJy
less than 20 feet •••••bile mucb smaller values (from a few
incbes to a few feet. witb the Iverage lbout 2 feet) ••••ere
liven by Lonpill and Wood (1965) for beds in ••••hich
secoDdary opeDinp are well developed.

DiffereDces in permeability between the layers.
resulting either from variatioa in fncturina. weatberina.
or a combination of botb. !lave been arped (Nichols
1968. Nemictas 1969) 10 MlCOUDtfor the presence of
the DWly •••••ter-bearinl UDiIl aDd for IUbllantial bead
differences often measured between the UDiIl(Perlmut-
ter 1959. Canwell 1976). Because their relatioa tolitbol-
OIY is DOt dear. and strata are c::ommooIy lenticular. the
iDdividual ••••ater-bearing unill have been difficult 10
defiDe and to correlate. This bas often led to a haphazard
development of Jl'ound water supplies (e .•.• Carswell
1976) and improper installation of monitorial systems
(e .•.• case described by Stotboff. 1990).

The directional., anisotropic response to pumpinl
stresses is a ••••ell-doc:umented feature of the Brunswick
Formation in the region.1D most cues, observation ••••ells
aliped along the strike of the formation react faster
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and show mucb 'jeiter drawdown than observation
wells situated perpendicular to the strike (Herpers and
Barksdale 1968. Veccbioli et aI. 1969). However. some
confusion exists as to possible causes of the observed
anisotropic response of the formation. Is tbis behavior
caused by an a1ianment of the principal set of near-
vertical fractures subparaUelto the strike? Is ittbat the
observed anisotropic response is due to the fact tbat
weUs located perpendicular to the strike of I dipping
tet of beteroaeneous strata may penetrate different
aquifer zones than the pumped well? Or is it some com-

. bination of botb causes?
The first concept tan be traced back to a paper by

Herpen and Barksdale (1951) ••••hich discussed results
of • pumpiDJ test in Newark, New Jersey. The authors
UJUed that. with iDcreasiDl depth, the ••••eight of overly-
ilia materials would tend to dote aear-borizoDw bed-
diDl fradures wbic:b teDctto distribute water uniformly
iD aUdirections, while the near-venic:aJ frac:tures ••••ould
be lea affected at depth, accentuatinl the tendency of
water to flow in the direc:tioDof prevailinl vertical tricks
aIoD&the ltrike.1'bey envilioaed that individual vertical \.
fndures miabt transmit water for distanc:es of up to 2
or 3 miles without interruptioa. aod that locally the
fractures would ateDd to the top of bedrock. providing
!be bydraulic CDDtad to the JI'Ound surfaco.

Tbe CODCeplthat anisotropic: behavior of the Bruns-
witt strata is controlled by the aJipment of vertical .
fractures aloDJ the-strike of strata bas been echoed in
many later public:ations and repons (e.I .•Vec:c:bioli1967.
Nichols 1968. Spayd 1985).

On the other band, there have been reports of sub-
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stantial permeability variations in vertical profiles of
wells, occurrences of discrete productive zones in asso-
dation with bedding, and internal flows in wells in Penn-
sylvania (Rima 1955, Longwill and Wood 1965), south-
ern New York state (Perlmutter 1959), and in New
Jersey. At a site near Trenton, Vecchioli et al. (1969)
documented the occurrence of ground water mainly in
discrete zones controlled by bedding. The effect of tap-
ping different producing zones on drawdowns measured
during pumping was also evident at that site. Carswell
(1976) characterized the ground water system in the
Brunswick of northern New Jersey as consisting of a
series of alternating tabular aquifers and aquicludes
several tens of feet thick, which extended downdip for
a few hundred feet and were continuous for thousands
of feet along strike.

FJeld Evidence
••• e•.••••Aquifer Structure

Although any combination of the two presented con-
cepts on control of fracture flow in the Brunswick shales
can be envisioned, this author's data from a number of
sites fit the latter concept. A conceptual model of the
Brunswick Formation proposed herein embodies a
"leaky," multiunit aquifer system. which consists of thin
water-bearing units and much thicker, strata-bound,
intervening aquitards. Both the water-belTing units and
the aquitards are part of a homoclinalstructure with a
typica,l dip in the range of S° t~ 25°. On the whole, such
a .strueture is inherently anisotropic with the least per-
meability axis oriented perpendicular to bedding. The
structure is capped by a weathered zone of lower per-
meability.

Figure 2 provides an example of the internal struc-
ture of the Brunswick Aquifer system at Site "P," where
the formation is made up predominantly of mudstones.
Three major' discrete water-bearina units (desianated
on Fiaure 2 with letters A, B, and C) have been distin-
pisbed based on observations made during well drill-
ins. temperature and electrical conductivity loging. in-
weD flow tracing, and slua testilli. These major water-
beariDl units u weD u several miDorunits are thin and

separated by much thicker aquitards. In the construction
of the cross section in Figure 2, information from some
wells was projected over distances of several hundred
feet (See map in Figure 2).

Despite such a distant projection, a consistent
arrangement of the units parallel to the bedding is evi-
dent, implying a significant lateral extent for these major
water-bearing units at Site P.

Ground water flow appears to
be primarily influenced by

partings along bedding and by
the contrast in degree of

fracturing.
Regarding their nature, the discrete water-bearing

units in Figure 2 may represent larger bedding plane
partings or seams of densely fractured rocks. The bed-
ding partings provide a special class of fracture passages,
not only because of their different origin, but also due
to their consistent orientation and greater ext!'nt than
any other fracture type. The greater extent of bedding
discontinuities also tends to reinforce the effect of per-
meability anisotropy resulting from variations in fractur-
ing and pe~bility between individual beds.

An earlier belief that bedding partings in the Bruns-
wick playa minor hydraulic role because of their closure
under increased vertical stress with depth (Herpers and

~ ~:Barksdale 1951) needs to be revised. The in situ stress
. '" distribution is often more complex than predicted from

a simple model of pavitationai stresses. The vertical
stress at shaDow depth may be less than horizontal
stresses due to stress release in overconsolidated and
partially eroded formatiODlsuch u the Brunswick. Con-
lequently, some beddina paninp may become more
open than vertical fractures. Besides, the Oow within a
beddinl fissure Ihould be visualized as occurring
through dlannels meanderinl in between asperities that
transmit load across the fissure walls.
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1
Michalski and KJepp (1990) documented a case in

northern New Jersey in which substantial flows occurred
through discrete bedding partings in a sequence of pre-
dominantly thick sandstone beds of the Brunswick For-
mation. This site is designated as Site H on Figure 1.
The significant role of bedding planes in controlling
ground water flow is reported from other sedimentary
basins (e.g., Trainer 1968).

Contrast in bed fracturing within the vertical profile
of strata is the other major factor capable of producing
discrete aquifer zones. Trends governing differential
fracturing of beds need to be discussed. It has been
known from fracture measurements in other sedimen-
tary basins (e.g., Harris et al. 19(0) and from theoretical
considerations (Price 1966) that the frequency of sys-
tematic fractures/joints within individual units of a het-
erogeneous sequence is mostly controlled by the lithol-
ogy ("competence") of each unit, its thickness, and the
degree of tectonic deformation experienced by the se-
quence. A more competent bed tends to exhibit lower
fracture frequency than a less competent one. For a
given lithology and local tectonic history, the frequency
should be inversely proportional to bed thickness (Price
1966). .

Based on these rules, one can expect that thicker
units of stiffer and stronger beds will exhibit fewer frac-
tures than intervening thin beds of weaker lithologic

1
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types. In the case of the Brunswick sequence shown in
Photo 1, fewer vertical fractures can be seen in thicker
and more resistant mudstone beds than in shale seams.
Conceivably, in such a sequence, the massive mudstone
would act as an aquitard while the shale seams could
furnish the production or water-bearing zones. The cyc-
lic character of deposition of the Triassic formations
(Van Houten 1969) has resulted in multiple repetitions
of similar sequences at consistent intervals. The occur-
rence of multiple aquifer/aquitard sequences can thus
be anticipated in these formations.

In addition to the most numerous, strata-bound frac-
tures (to which the earlier discussion applies), several
widely spaced, near-vertical fractures run across the
sequence (photo 1). These pervasive fractures impart a
leaky character to the entire sequence. Due to the large
apertures commonly found in these fractures, considera-
ble leakage may be sustained at favorable in situ stress
conditions in the absence of fracture infillings.

Distributio •• of Hydraalk Haets ad PermeabUity
-Apparent irregularities of the potentiometric sur-

face are common at many monitored sites in the region.
Water-level elevations in weUs 1 and IS on Figure 2
provide examples of such apparent anomalies; ele..-
tions observed in these wells ue substantially higher
than water-level elevations in nearby weUs of similar

___...a~ ....,



depth. In this particular case. the differences appear to
result from positioning of open well intervals within
different units of the formation. Wells 1 and IS are open
into aquitard units while other wells intersect interven-
ing water-bearing units. Significant head differences can
exist between individual units. Unless the structure of
a multiunit aquifer is defined and the position of open
well intervals with respect to the structure is accounted
for. erroneous conclusions may be drawn from water-
level data regarding the ground water flow direction
and hydraulic gradients.

Wells in which significant
cross-flows occur should be
considered to be improperly

installed
Figure 3 shows a composite plot of depths to static

water level vs. depth of wells for a total of 37 wells from
three sites in the Brunswick Formation. A trend of an
increasing depth to water level with increasing well
depths is evident at sites M and V. This trend indicates
the presence of strong downward gradients at both sites,
which is a typical feature of recbarge zones. The topog-
raphy of sites M and V implies the occurrence of a
recharging regime in the local shallow flow systems. The
trend is not seen in wells installed at Site P, but a gentle
topographic slope across tbe site and its position witb
respect to tbe nearest streams suggest that the site may
be situated in a transition zone between recharging and
discbarging flow regimes.

In addition to the structure and topoarapby, the
observed distribution of bydraulic beads is largely
influenced by weathering-related permeability changes
witb deptb. In leneral, the weathering processes in
shales result in the reduction of the primary fracture
permeability by clogging the more conductive fractures
with clay. The chanles appear to be superimposed on
the permeability variation iDbereDt in the IlrUCtUre of
multiunit bedrock .quifer system.

Faaure 4 praeDtI treads iD distribution of the bulk
bydraulic CODCluctiYityvalues (obtained from routiDe
alug tests) VI. depth of opeD iDterYaIs iD IDODitOJiD&
wells at two sites. Tbe values obt.med ruae over four
orden of mapitude. from 1~ to 10-2cm/s. De lowest
bydraulic conductivity values came from sbalIow we11a
that were completed witbiD .quiwd UDits. aDd bi&ber
values for sballow wells were UIOCiated with weUs iDter-
eecting near-surface reaches of identified major water-
bearinl units (Fll\lre 2). Wells open below a depth of
50 to 60 feet appear to iDterccpt • U'IDIitiODfrom an
intensely weathered Iballow lODe to aD IIDweatbered
zone. Deep monitorial weDs provided bi&ber values of
the bulk bydraulic CODductivity ucla tower variabilitj
of this parameter (FIpre 4B). ,

Altboup weatherinl tends to reduce the permeabil-
m. numerous secondary frac:turea formed in the process
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may aupnent the storage potential of the weathered
zone. As a result, pockets of perched water often form
within and above the zone.

PnI •••••••• flew •• u.dIIIIutMd Aq1Iifer System
The occurrence of a Itratigraphy-controlled, multi-

unit aquifer system within the dipping bed setting tends
to produce an anisotropic pattern of Jl'ound water flow.

In the saturated zone, primary flow is generally
TeStricted to beddinl fiuurea and frac:tured beds along
strike. Usually. 0DIy minor deflections from that direc-
tioD arc attributable to the topop'Ipby. flow boundaries
.aDd InJIIient effectL'However. the vertical flows may
pevail KrOll aquitards teparatiDl the aquifer units and
ill the weathered ZODe.'IbeIe aenerat principles can be
useful ill .ellinl the CIOIltlJDinantmipation pathways
within 1be BruDIWict formation provided that major
~uifer aDd aquitud UDits beneath a lite are located
ud IUflidently c:Iwacterized.

•••••• ed Moaitorlq PractIce
Coatamin.nt iDvestiptioDs at lites located above

1be Bru.DSWickformatioa coa1lnooly involve installation
of two lets of monitorial weUs. The lets are usually
nferred to u the IbalJow aDd the deep wells, and are
iDtended to monitor vapely defined "shallow" and
"deep" zones of the aquifer system.



1 The shallow wells are usually installed to span the
first water-bearing zone noticed during installation of
these wells. Completion depth of deep monitoring wells
is sometimes determined by a typical depth of water-
supply wells in the area. In other cases, the deep wells
are drilled to an arbitrarily pre-selected depth (such as
100 or 150 feet). There is a tendency to complete all
monitoring wells of a given set to a similar depth. Usu-
ally, the monitoring wells are 6-incb holes with open
interval length ranging between 20 feet and several hun-
dred feet.

1
1
L

The observed distribution of
hydraulic heads is largely
influenced by permeability

changes.
Installation of 6-inch diameter wells in low-permea-

bility ponions of the Brunswick Formation can lead to
significant errors in head measurements, which stems

. from large well storage and time lags in response to
water-level changes in wells of larger diameters (Freeze
and Cherry 1979). TIme lags of up to two weeks were
observed in some wells open to aquitard units and the
weathered zone, while in wells open to major water-
bearing zones the observed time lags were very shon.
Where permeability values obtained from wells at a site
differ by four orders of magnitude (as depicted in Figure
4B), the variability of the response time among wells is
yet another factor complicating interpretations of water-
level measurements and pump-test data. Because the
time lag is directly proponionaJ to the square of the
well radius, the use of smaller diameter boles is recom-
mended for monitoring wells in the weathered zone.

The practice of well installation to an arbitrary target
depth and of trealiog the Brunswick Formation as if it
were one aquifer (or I two-zone Iquifer) mlY be conven-
ient for the design of ground wlter mOnitorial systems
and for Joaistics of well drillio •. However, the lack of
consideration of the DOt4CHppalent iDtemalltructure
of the aquifer system IDd of the 3-D Dature of transpon
can brin& about iDadveneat deUimeDtailide effects.

Of most CODcem is tile cb.DCe 01 trigeriol cross-
flows within opeD •••••• 11of wells eluted by iDldver-
teDt bridaiDl of aquifer UDits with differeDt beida anell
or mDmiuivities. Because of the treDd of iDcreuiDl
hydraulic CODductivity with depth of wutbered zoae
(Ftpre ••), the ch.DCC of c:roa-flows is hiP for wells
with ioDler intervals opeD ICI'OII this zoae, puticularly
for lites in rec:bar&e areas. U preseDt. suc:b c:roa-Bows
may affect or alter a pre-uistiD1 plttem of lfOuod wlter .
flow, possibly induciol CODt.lmiDlDtmip'atioo through
the weD into deeper bedrock units (e.I., Michalski and
KJepp 1990). The poteDtiometric and chemical data
obtained under luch c:in:umstaoces would be ambilu-
ous. misauidiDl the developmeDt of remedial measures.

Wells ill which lipificaot croa-flows occur should
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be considered improperly installed monitoring wells.
The use of ahon open intervals (Ienerally less than
20 feet) belps to reduce the possibility of creating cross-
Bows. 00 the other band, the placement of wells with
shoner open intervals is not an easy task in situations
in which a thick and apparently monotonous formation
provides few dues on the location of potentially impor-
tant water-belriDl and aquitard UDits.Therefore, a trial-
and-error approach to well placement in the Brunswick
may be justified if iDldvenent placemeDt errors are rec-
tified in • timely lDIDDer...

To this end, there is • Deed to employ investilation
techDiques Clplble of Iocatiol mejor aquifer units and
detectiq iDtemal leaks iD wells. These techniques are
outliDed in foUowiDl ten U 'ligoifiCIDt leak is detected
ill ID existiDI well. IUch • weD should be retrofitted to
atop the IeIk. At DeWlites, pilot test wells mey be drilled
fint. tested for intemal leaks, and then retrofitted if
Deeded. Retrofittiol can be .ccomplisbed either by
Fouliog Ileqtb of open interval from the weD bottom,
or by equippinl the weD with a permanent multi packer
monitorinl system. Qerry IDd Johnson (1982) and
Black et al. (1987) provided descriptions of such mul-
tilevel systems. From the COIt-effectiveDes5 standpoint,
the use of commercially .vailable devices for multilevel



TABLE 1
Advantages and Limitations of Hydrogeologic Chancterization Techniques Applicable

to the Brunswick Formation
Technique Information lOusht, advaDtases, and Umitations
Surface Techniques

Hydrogeologic
Mapping

Test Pits!
Trenches

DrWiDl Tedmiques

Drilling/Logging and Well
Installation

Coring

Jatn.WeU Techniques

Downhole Video Survey

Temperature and
Electrical Conductivity
Loging

Other
Geopbysical Lop

flowmeten

in-WeD Flow
Tracin,

Slug Testing

Bedrock lithology and structure. soil types. hydrologic features and flow
boundaries. Less effective in the presence of thick soil mantle.

Thickness and character of soil/weathered lone. lithology. dip and strike of
bedrock. orientation. spacing and character of fracture systems. presence of
shallow water zones, Can be combined with soil sampling and the use of
contaminant-sensing devices. Experienced geologist needed to obtain quality
data.

Air-rotary is preferred drilling method. Lithologic variations determined from
cuttings and drilling rates ("hard" and "soft" zones). Position of major producing
zones can be ascenained. and inflows associated with each zone can be
estimated/measured. Wet zones above the standing water level can also be
located.

Lithology and fracture characteristics can be evaluated. and formation samples
can be taken for lab analysis. Some fractures can be induced by drilling.
Generally expensive. Core recovery and quality dependent on geology and
drillers performance. usually poor in fracture zones.

Fracture traces. apertures, and frequency. litholoaic contacts, borehole wall
profile. water seeps from fractures above the standing water level can be viewed
in an open-bole 1V survey. Watertightness of casing joints and grouting can be
ascenained. Requires clean well water. (Acoustic televiewer was developed for
mud-filled wells).

Locations of major transmissive fractures. possible vertical Oows in a well. and
water quality can be inferred from inflections of the lop. Oualitative.
Inexpensive downhole probes are available and the louing is fast.

Caliper, Dltura) pmma, Sp' and eJeQric lop may provide information on
IitholoaY ud iD situ water quality. Specialized login. (such u acoustic wave
form JouiD. to iDler fncture permeability) is IIiU aperimeDtal.

Velocity and venicaI flowa (either IpOIltlDeOUl or iDduced by pumping) within a
well CaD be meuured. Impeller-type meters stall arVeIocities lea than S ftlmin.
More lelllitive tbermal fIowmeten are DOt readily available.

Lcxations of lnDImissive frac:tura or frIcture zoaa. occurreaces of iDtemai
flows ill weDs. aDd relative bydraulic buds between the fncturea or zoae5 can
be determiDed by repeated JoaiDa of eIec:tric:aJcoaduc:tivity foUowiD. an
iDjectioD of a IIDIlJ-voIume uJiDe IhIa- lDapeDsive and IeDlitive for slow flow
velocities. Density effecu may need to be coasidered.

VenicaUy averapd bydraulic CODductivity value (K) for the tested weU sepnent
CaD be obtained. Variability of (K) over the study area is quantified if tests are
performed iD lDIDy IDOIUtoriD. wells. Limited to settiDp with low and moderate
permeability.



L TABLE 1 (continued)
Advantages and Limitations of Hydrogeologic Cbancterization Techniques Applicable

to the Brunswick FonnationL
Technique laformationsoulht, adnntae aDd limitations

L Straddle Packer Testing Injectivity/hydraulic conductivity for packed-off intervals, and conductivity
profiles with depth. Test intervals are usually larger (at least 5 feet) than
individual fracture zones.

Distribution of heads, apparent flow direction and hydraulic gradient are usually
determined from water-level measurements in monitoring wells. In multiunit
aquifers, validity of such determinations depends on penetration of various units
by individual weUs.Apparent potentiometric anomalies can provide valuable
information on tbe aquifer system.

"te,..WeU Tecbaiques

Water Level/Potentiomet-
ric Surface Mapping

Typical objectives of these tests include determination of the degree of hydraulic
connection between monitoring wells and aquifer/aquitard zones they penetrate,
determination of apparent bydraulic parameters of the aquifer system or
individual fracture zones, and demonstration of bydraulic control over a
contaminated area.

Pumping Tests, Pulse
Interference Tests

Inter-well tracing under natural gradient is generally not feasible, but •
contaminants themselves can be viewed as tracen. Forced-gradient tracer tests
can be performed in several configurations.

Tracer Tests

monitoring can be justified for larger projects.
Table 1provides a survey of techniques of bydrogeo-

logic characterization that may be used for the Bruns-
wick Formation (and for similar settings with fracture-
dominated permeability). For application in routine
contamination investigations, only a few of these tech-
niques are of interest.

Surface techniques, sueb as bydrogeologic mappinl
and test pitsltrenches (Table 1). caD be of considerable
value in preliminary investigations. Because around
•.•••ter occurrence and Oowin theBnmswick are known
to be stronpy influenced by a bomodinal dip. lithologic:
variations. weatherilli. and bydroloaic: boundaries.
kDowled&eof these c:bancteristk:I at an early stale
would aid ill selectiD&Iocatioal for aDd placement of
open iIltervaJs of IDGDitGriD&_Us. Air-rotary drillin,
is preferred u a well •••• Qatioa ~ because it
allows for observatioal ad teDtative ideDti&:ations of
major water-beariDa zoaes. DowDhoIe Yideo lUtYeys
may offer a lea apelllive and ofteD better altemative
to cxxiDl'

Ja.weII tecbniques. particularly 1boIeaimed at deter-
miDatioDof iIltra-weUOuid flow.ue imponaDt tools for
cbeckiDl proper completion of iIldividuai moaitoriDa
weDs. and for aidiD&ill bydro&eolOlicdwacterizatioD
of the atire aquifer system. Temperature and electric:al
CODducUvitylogin •• Oowmeter taU. and ill-weDflow
trac:iD, ue iDduded ill this c:ateaory (Table 1). TbeIe
tedmiques ue clelc:ribed by Keys (1989). 1be use of
readily available electric:al coaduc:tivity probes to track
the movement and dilution of a lIDIll-volume laliDe
.1••• ifti • ..t ifttft _IIIftAIrM • vahlAhieud inexneDSive

testing method for monitoring wells installed in the
Brunswick Formation (Carswell 1976, Michalski 1989,
Michalski and Klepp 1990). Because of interpretation
problems. routine pumping test analyses (Table 1) can
be inadequate or misleadingwitbout a prior understand-
ing of placement of the open intervals of pumping and
observation wellswith respect to the structure of a mul-
tiunit aquifer.

CoIIdasioDl
1. Ground water flow ill the Brunswick Formation

appears to be iDfIUeDCeCIprimarily by panings along
bedctin, and by the CODtrut ill dearee of fracturing
between beds. A IiDpriDI belief that Dear-venical
fractura orieDted parallel to the strike of beds dom-
inate the flow is DOtsupported by fteld data.

20 011 a ICIle typical of !DOltpOUDdwater coatami-
ution studies. the Brunswic:k Formation bosts a
multi~ leaky pouDd water system ill which indi-.
vidual water-beariDaailS are relatively thin and par-
allel 10 the beddin, A Iaqe-ec:ale anisotropic: flow
patterD raul1I from iDbereDt beteroaeDeity of the
multiunit system.· AJoD,-suike Oow direction is
favored within the uturated reaches of iDdividual
water-beariD, ai1l, and vertical nowacroa interven-
iD, aquitards is proctuced by bead differeDccs ill the
water-beariDa units.

3. WeatberiD, of IbaleI bu further complicated the sys-
tem by reduciD&the permeability of •.•••ter-bearillg
anita witbiD the weathered zone and by iIlcreasiDg
storale of me mae. StroD&vertic:al pdients can



develop across the weathered zone, particularly in
recharge areas. This promotes the downward flow
and contaminant migration through wells open across
the zone and/or leaks developed behind casing. Spe-
cial attention should be given to installation and test-
ing of monitoring wells that intersect the weathered
zone near known sources of contamination.

Differences in permeability
have been argued to account
for the substantial head

differences.

4. Current practice of treating the Brunswick Formation
as a one-aquifer system, sometimes witb vaguely
dermed "shallow" and "deep" zones, often leads to
the development of inadvertent cross-flows in moni-
toring wells. Undetected cross-flow may promote the
spread of contamination through the wells, seriously
impair the quality of bydrogeologic data obtained,
and misguide the development of remedial measures.

S. Initial hydrogeologic characterization of the Bruns-
wick Formation should be aimed at identification of
the major water-bearing and aquitard units making
up the aquifer system at a site. Fluid-movement mea-
surements in existing wells or. pilot boles, and other
in-we)) testing techniques are feasible tools for sucb
characterization.

6. In general. open intervals in monitoring wells should
not exceed about 20 feet for the water-bearing units.
Installation of wells open entirely to aquitard units
should be avoided. The use of smaU-diameter boles
is recommended for monitoring wells open to the
weathered zone. For larger projects, the use of a
multiple-packer monitoring system may offer a via-
ble alternative to open boles.
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rater ~5ource
On Thursday, June

23, 1988 the US En-
vironmental Protection
Agency (USEPA) for-
mally designated the
Fifteen Basin Aquifer
Systems of North-
western New Jersey as

., ••••••••••••••• a federal Sole Source
Aquifer Area. The fol-

lowing day, June 24, the USEPAdesignated the
southern portion of the State as the New Jersey
Coastal Plain Aquifer System. These desig-
nations follow three and a half years of effort
by the New Jersey Geological Survey, an Ele-
ment within the Division of Water Resources, to
have all ellgibl~ areas of the State designated
as federal sole source aquifers.

The federal sole source aquifer program 's
part of Section 1424(e) of the Safe Drinking
Water Act (SDWA) 42 U.S.C. 300-h-3(e). The
sole source designation means that the federal
government has determined that the aquifer Is
the sole or principal source of drinking wat.r
for an area and If contaminated, would pose a
significant hazard to public health. This de-
termination Is based on the evaluation of five
aspects of the ground-water relOurce • .IbL
a uifer s ste a coh.ren dro-
eolo Ie flow vi m r. than fI

Sole Source
Aquifer

-Petition Approved

Cy Gail P. Cart.r.
Bur•• u of Ground-
r-'t.r R.sources
j .'uation

:r••.nmc:~~!,!:\:;."!:::::~,t6j;~%~~
m an have radii vallabl. alt.r-n" I9Urcea 0 nklng wat.r.
Onee alO" i8UPCi aquif.r I. d"'gnated, aU

propo.ed federally- ••••• ted proJecti In the
aquifer area mu.t be reviewed by USEPA. Fed-
eraUy-assisted proJectI ar. tho.. projectl
which receive federal financial ••• iltance
through a grant, contract, loan guarant.. or
otherwise. The purpose of the federal project
re,,!ew is to ensure that the projects are de-
signed and constructed so they do not pose a
significant hazard to the public health through
contamjr~tin" (\. the aquifer. Pr.ivat.,y funded

7~ RlCyci«J P.,.,

ws
construction projects and existing federally-as-
sisted projects are not reviewed by the USEPA
under this program.
The Fifteen Basin Aquifer System covers

about 1,735 square miles and includes ail of
Warren County and portions of Sussex,
Passaic, Morris, Middlesex, Hunterdon, Mercer
and Somerset Counties. In combination these
aquifer systems supply 49.3 million gallons per
day of drinking water to about 493,102 people
residing In 109 municipalities. This is 86% of
_the drinking water supplied in the region.

The Coastal Plain Aquif.r System covers
about 4,490 square milea and Includes all of
Monmouth, Bu.rlington, Ocean, Camden,
Gloucester, Atlantic, Sal.m, Cumberland,
Cape-'Mayand portions of Mercer and Middle-
sex Counties. In combination, the aquifers in
the Coastal Plain system supply 276.3 million
gallons per day of drinking water to 2,126,171
people residing In 268 municipalities. This is

ContiNfld on ~ 7
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IA I II£,.. d ~ .,. .,.. The Division of Water
VVellllea rrO,eC,70nResources is in the pro-

~ ~I d cess of developing ar'fogram rianne wellhead protection
•••••••••••••••••• program plan for public

community water supp-
ly wells and large

groups of private wt"IIs. The program is in-
tended to safeguard groundwater wells against
sudden or unforeseen contamination from
nearby potential pollution sites. The program
will be a critically important one in the State's
efforts to protect groundwater in developed
areas.
All states are required by federal law to sub-

mit wellhead protection programs for public
community wells to the Environmental Protec-
tion Agency (EPA) by June of 1989, but no
federal funding has been made available for
implementing State plans. The decision has
been made that New Jersey will proceed with
its planning and implementation regardless of
federal funding availability, and will include
large groups of private wells in addition to the
public wells. New Jersey's program will be ac-
complished through adding new respon-
sibilities to existing regulatory programs and
local planning boards, rather than creating a
completely new regulatory program, which ap-
pears unnecessary and would be costly.

Following are the key components of the ten-
tative plan ~s developed over the summer of
1988.
The New Jersey Geological Survey will take

the lead In determining Interim wellhe.d
criteria, based on rate of flow or other Similar
parameter, type of geologic formatIon, depth of
well, and volume of water withdrawn. The In-
terim wellhe.d .re.s deslgn.ted will be large
enough to be re.son.bly sure that the ultimate
wellhead .re •• which m.y be determined by •
special hydrogeological survey, will be In-
cluded within It.

The location of the existing 1800 public com-
munity wells .r. not aff loc.ted on map. with
suffiCient accuracy for the need. of the pro-
gram. Water allocation permit procedur •• will
therefor. be modified to require own.,. of
theM wetl. to submit accurat. location Infor-
mation. The location of group. of prtv.te well.,
primarily tho •• covered by subdlvi.lon ap-
provals of SO or more units (30 In critical area),
will be obtained from county health official. or
planning bo.rds. All of thl. Information will be
placed In a computerized d.tab •••.

The d.tab ••• will also Include Information on
potential pollution sites within the wellh •• d
are., such as I.ndfllls, hazardou. wast. sit•• ,
filling station. .nd gar.geI, underground
stor.ge tanks, septic fields, chemical or •• ,t
,tor.ge Sites. The•• sources will be controlled
under existing programl .nd through the
Statewide Non-point Source Control Program,

"tneprogram is
intended to

- safeguard
groundwater
wells against ...

- contamination"

now being developed. In add~tion to State
lations, local planning boards will be
couraged to avoid wellhead protection area~
siting new faCilities. Ultimately legislation me..
be sought to make wellhead area restriction!
mandatory In local planning board res.
ponsibilities.

Following the development of the interim
wellhead criteria, a proposed wellhead protec-
tion regulation will be drafted under the
authority of existing legislation including thE
Clean Water Act, New Jersey Safe Drinking
Water Act and Water SUPply Management Act.
An advisory group will be apPOinted to guide
public participation efforts. A series of public
meetings will be undertaken during which vari-
ous alternative wellhead criteria will be aired
prior to formal proposal, which should OCcurin
the fall of 1989.

If you or your organization would like to be
on the mailing list for developments relating to
the wellhead protection program, please write
to: William Whipple, ASSistantDirector, DiviSion
of Water Resourcel, Planning and Standards
Element, CN-029, Trenton, NJ 08625.

Sole Source Aquifer Petition,
Continued from pape 1

75% of the drinking water supplied In the r.
glon.

In addition to the two areas deslgn.ted this
June, four other are.s of the State haci
previously been designated Sole Source
Aqulfera by the USEPA. These other Sole
Source Aquifer area .re the .Burled Valle)
Aquifer In Southeastern Morris· and Wester"
Essex Countle. (1980), the Ridgewood Bruns-
wick Shal. and S.ndltone Aquifer (1984), the
Upper ROCkaway River Balin Unconsolld.teci
Qu.ternary Aquifer (1984) .nd the Highlands
Aquifer System (1987). In combination, .pprox.
Imately three-quart.,. of New Jersey II now
dalgnated u a federal Sole Source Aquifer
ar•••

Achieving theM deatgn.tlon. will enlur.
con"atent federal ground-w.ter protection ef.
forti for all dalonated area of the Stat•.
TheM deatonatlon. provld. an opportunity ta
Incr •••• community awaren ••• of the Import-
.nce and winerability of Its ground-w.ter re-
IOUrcu. The designated ar••• also become
eligible for .peelal Critical Aquifer Protection
Ar •• Granta from the USEPA.

Additional Information on the designation
can be obtained from -John Malleck, Chief, Of-
fice of Ground-Water Man.g,ment, Water
Man.gement Dlvlllon, EPA Reglan II, 26 Feder-
., Plaza, NY, NY 10278.
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New Jersey Coastal Plain

.'.

-
Petition Date: December 4, 1978 .-.'
Petitioners: Environmental Defense Fund and the New

Jersey Chapter of the Sierra Club (national
and state 'environmental organizations)

Location: all of Monmouth, Ocean, Burlington, Camden,
Gloucester, Atlantic, Salem, Cumberland, and
Cape May Counties,. and part of Middlesex and
Mercer Counties.

Aquifer Description: thick sequence of unconsolidated
sedimentary formations

Depth to Ground Water: generally less ,than 25 feet
Approximate ,Population: 2,300,000
Drinking Water from Ground Water: approximately 75\
Population Servep by PWS / Domestic Wells: 80\ / 20\
Quali ty: .generally of drinking wat'er'quality after minor

treatment (filtration, aeration, pH adjustment,
softening and/or iron and phosphate removal)

Vulnerability: high
Designation Date: Designation pending. NJDEP supports

designation and requests that it be
designated at the same time as the New
Jersey Statewide SSA petition.
tlblfNM tJ,( tJ.f' Jv"e, II)/ /91'1'
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~ JERSEY SQLt SOURCE AOUIFERS

Buried Valley Aquifer System ..
Petition Date: January 15, 1979
Petitioner: City of East Orange and Passaic River

Coalition (regional environmental
organization)

Location: approximately 320 square miles in southeastern
Morris and western Essex Counties

Aquifer Description: thick glacial deposits filling bed-
rock valleys and fractured bedrock

Depth to Ground Water: generally less than 25 feet
Approximate Population: 600,000
Drinking Water from Ground Water: 95\
Population Served by PWS / Domestic Wells:· 87% / 13\
Quality: .generally of drinking water quality after

disinfection
Vulnerability: high

Designation Date: May 8, 1980
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Br~~swick Shale and Sandstone Aquifer
.-

Petition Date: July 4, 1979 •...
Petitioner: Committee to Keep Our Water Pure (local

environmental organization)
Location: approximately 18 square miles in Bergen County
Aquifer Description: fractured bedrock
Depth to Ground Water: generally less than 25 feet
Approximate Population: 62,800
Drinking Water from Ground Water: 100\
Population Served by PWS / Domestic Wells: 100\ / 0\
Quality: generally of drinking vater quality after minor

treatment (filtration, aeration, pH adjustment,
softening and/or iron and phosphate ~emoval)

VUlnerabi~ity: high
Designation Date: January 24, 1984

, .-••

e , ".



Rockaway River Area
•...

Petition Date: November 30, 1979
Petitioner: Upper Rockaway River Watershed Association

(local envi~onmental organization)
Location: thirteen municipalities in Morris County
Aquifer Description: thick glacial deposits filling bed-

rock valleys and fractured bedrock
Depth to Ground Water: generally less than 25 feet
Approximate population: 90,000
Drinking Water from Ground Water: approximately 67\
Population Served by PWS / Domestic Wells: 75\ / 25\
Quality: generally of drinking water quality after minor

treatment (filtration, aeration, pH adjustment,
softening and/or iron and phosphate removal)

Vulnerability: high
Designation Date: January 24, 1984

..• •
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Highlands Aquifer System

Petition Date: March 14, 1985 •...-
Petitioner: Township of West Milford and Passaic River

Coalition (regional environmental
organization)

Location: approximately 290 square miles in Pc~saic,
Bergen, Morris, and Sussex Counties

Aquifer Description: thin glacial deposits and fractured
bedrock

Depth to Ground Water: generally less than 25 feet
Approximate population: 89,000
Drinking w~~er from Ground Water: 81\
Population Served by PWS / Domestic Wells: 60\ / 40\
Quality: generally of drinking water quality after

disinfection
Vulnerability: high
Designation Date: October 5, 1987

.~ ...• •
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.,

New Jersey Statewide

Petition Date: November 18, 1985 ...'
Petitioner: New Jersey Department of EnvironmentalProtection.
Location: .f'.~fe,(l~. drainage basins, comprised of all of

Warren and Hunterdon Counties, and portions of
Sussex, Passaic, Morris, Somerset, Nercer and
Middlesex Counties, NJ, and Orange County, NY.

Aquifer Description: thin glacial deposits and fractured
bedrock

Depth to Ground Water: generally less than 25 feet
Approximate Population: Jtfq 3" /02-
Drinking Water from Ground Water: approximately 86\
Population Served by PWS / Domestic Wells: 46\ / 54\
Quality: generally of drinking water quality after

disinfection
Vulnerability: high
Designation Date: Under review in Region II. Public

hearings scheduled for March 23, 1988
and March 24, 1988.
dt!''Jnald as ~ ./u".t I~ /7"
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GIOLOGICAL SUIVEY IESEAICH 1969.. .

OCCURRENCE AND MOVEMENT OF GROUND WATER IN THE
IRUNSWICK SHALE AT A SITE NEAR TRENTON, NEW JERSEY

By JOHN VECQ-flOLI, LOUIS D. CARSWELL,
and HAIG f. KASABACH I, Trenton, N.J•
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The Hterature i8 replete with detailed accoata of

the OCCUlnDce &Dd mo ••••• t of IfOUDd water in
JI'UlaJar 14uifuw, bat COIIlpuatiftlJ little ••••••
pnented repI'diDa pvaDd wat.e ha frutand.JOCk
aqui1va. Op~ ,... •••••• to oaDd_~
into poaDd •..,. ~ ad •••.•••• ba ••
BI'IIDnick Sh,,. & priDaipal .,...u. tbroapoat •
larp put of .unl1Dd ~ ••• 1__,
- • Jkcn lite Joc.t8d 10.u. IIOrth of Tr.toD,
N.J. (8&'. 1). 'I'M lite it _ propeftJ 4ediclW ~
~ bJ the Stem, Bnok-VU1ttee W.t •.••••
'wnciati_ ad bo •••• eM ••• Lad B.areh ~
B 1m. .• .-
A~_Thub an ••••• ~

Brook-KillltoDe Wu..heda A'IOCiatiClll for allowm,
1111 of their land for thia '-rcb, uad in puticalar...•.......•..,...-.mz . .,%10_ ••••••••"0 d••••• ~ ., w••• ....., ••• .....,.

BIN

• f

to Hr. Richard S. Thorllll, B.aarce Director of the
AIIoeiation, for c.'OOrdinatiDcthe activitiea, and tel
Hr. L. H. TerpeniDa, member of the Awoc;.tion, fOI

penonall'JIearina part of the f.eIt.dri1linc ooa. Hr.
Ja.ph W. Killert Jr., GeoJogiIt, New Jer.y Bureall
of GeolOl)' and TopGKrapby u.isted in interpretiDi

o • 10 II ."IUS
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• the geology of the site. The DinUDzi Well Drilling
Co., Iae., cooperated fully in making special measure-
ments while they were drillinc the ~at wells.

GEOLOGY AND AQUIFER CHAMCTEllmes

The Brunswick Shale iJ the )'~ IJ"cest, tlrlcbst, aDd
most utensive unit of the Kawark (lroup of Late
Triassic age. The Newark Group crops out &eroII
northern New Jersey in a brqad northeast-trending
belt (fig. 1) that is part of the Triassic Itructural
trough mending from lOuthern New York through
New Jeney, into Pen.nsylftl..·, ~:&ldth~Dce IOUthward
into Maryland and. Virginia. ~t 1M ,it.e inft8t.ipted
the Brunswick Shale consista of •.Itf'l'nating beds of
red mudstone, shale, and Iiltlton(,. 't'heee beds are
folded into a northwesterly plungin, syncline. The
site is characterized by gently rolling hpography with
more resistant beds fonniJig minor rid,. h&ring a
maximum relit'f of about 10 feet. The beds are broken
by a dominant near-vertical joint .t whole Itrib
approsimately parallels the strike of the beds. Sec-
ondary DHr-vertical joints are roughly perpendicular
to the primary eet, and random joint. of minor im-
portance are common. The interaectjng fractures that
have resultAd from the jointm, provide the principal
means of storage and movement of ground water in
the Brunswick.
Earlier work (Vecchioli, 1961) iodieated in a pD-

eral way that under pumping conditions the Bnms-
wick Shale ezhibitl directional rather than iIotropic
hydraulic behavior, and that muimum and minimum
directions of anilOtropy are related to the structural
orientation of the formation. For thilltad" tilt wellI
Wfre located 10 u to provide more detailed informa-
tion on the aquifer'. aniIOtropy.

•

•

.'

LOCATION O' TOT WBLS

The &ITIIlpIDIIIt of the U w.u. m nlatiOll to po-
locic structure ia mown in Ipn I. Well 1, which wu
.1eeted to be the pampu., well, aDd t of the ot.rY ••
don wen. were driUId to & dIptIa of &boat 110 •• GD
the welt limb of the DOI'th..-..rly pl11J11inrQ1ICliDe
wllere the beds Itrib eut-Wlit uad dip aD&ftI'&P of
about U· N. Eipt of the oI.rntioD ..u. .••
located radiall1 from well 1 at a diltaDel of lOG t.t
in direc:tioDi parallel to the ~ aDd dip of the bedI
and at an angle of U· to the Itrib. Well • wu drilled
100 feet downdip from well 1 IDd to & depth of 200
feet 10 u to full,. penetrate all the beda pr.mt in
well 1. Well 10 WAll drilled eoo feet west of and alone
Itrib from well 1 in aD attempt to determine the
Ihape of the dnwdoW1l CODe in the Itrib direcdoa.

III-tIT o. 11

••

N »
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ill ,..,

fIIt_ .l'fW"II•••.• ""';nc-,- ..•....•.
M.,..

••••••••••••••••• ..
I'mIu ~-II.p Ibowtac ,"IGlle Itnlc:tue of tile New IADd
••••• I't'b ••• "_ lite. location of t.st weU•• and dnwdown
dbtrtbaUOD at ead of I-boar pamplq t.t 01weU 1 at IIIPCD.

Obee"ation 1fe11t-1 and 12-were drilled to a depth
of 150 feet on the east limb of the ayneline where the
beds strike eut-noriheut and dip about ~o N. n.e
wen. were drilled at a diJtance of 615 and 915 feet,
NIpe..-tively, from well 1umeuured a101l1ltrike and
wen intended to full,. penetrate the lime aequence
of beda •• well 1 and the other wells &lined along the
Itrib with well 1. Howe•••., Upoll completion it wu
determiDed that th •• ...u. do not fully penetrate all
the beda and produciq __ pnleDt in well 1 u a
..wt of a Ilia'ht tlrlcbnina of the aeqUeDceon the
eat limb of the ayncline •• well u the positioninc of
the we1la aJiahtl1 downdip from their dMiped loca-
tioDi beca1lll of terrain CGDditicma.

DllTlIIUTION OP PlODUQIO ZONU

All ..u. WVI cIriDId by the air-rot&rJ method, a
drilliDc IMtbad in which caIlpr ._.d air ia forced out
the ad of & ntatin, bit aDd up tha &DDular Ip&C8
••••• tilt drill oohuu uad tbe wall of the bore-
bole. The "caUiDp" and alIo tM pound water enter-
me the bonboIe are c:anW to the ...rtace by the
c:imalatiDa air. ThiI drilliDc IMthod facilitate. the
identi&atiaa of water-beariDa __ •• th.a weU is
deepeDld beca1lll the &ID01IDt of water blown from
the borehole C&Ilbe meuand aDd a lot of di8cJwp
ftl'lUl depth can thus be obtained. DiKharp JDeI.IUl'e-
menta were made at l()'foot internlt in all the wells
d1ll'iq drilliDc, once th.a diIcharp of water Itarted.
In additi-, the pn.nc:e of wet chipa or mud wu



Bl66 GllOt7ND WATEa

o 100

'fIELD,IN
GALLON, Hit

IIIIHUTI

I'm:Iu I.-Lop of weUclbcbarp at time of clrtllJ.q.

recorded from zones above thca zones that yield meu-
urable quantities of water. Di8charp lop are shown
in figure 8.
The diJcharge logs of the wella are &rr'I.Dged in three

"strike" groups from north to lOuth acre:. the lite.
Although the alinement of the welJa with Itrib it DOt
perfect, and minor adjustments for cn.erencee in lud-
IUrface elevation have not heeD made. the timiJarity
oi the lop within each lI'Oup ia readily apparent.
The "stepped" character of the C:UrY_it alIo obvioaa,
and indicatea that the W'&teria not evenly diatributed

, throughout the formation, but that it occun in dia-
crete zones. Important procluciDa ••• are rdect.ed
on the lop by a lharp shift of the curve toward the
riaht, which indicatel that tMn wu a ID&Ibd in.
ere&II in the •••. beiDa diIcIwpd at thia point in
the drilliDt. Tbt mer.. in yield of IOIDe of tM ..u.
at the fin; •••• depth ••••• 8DaI denlopmat of tM
well and •• Me ri1y •••• procluciDc boriscm. It
iI DOt clear whJ • yWcl ••••••• pcluaUy with
depth in putI of _ weIJa (..u I, for ••• ,.). It
may he that the water-beariDt- in tJ.e plac. ia
thick &Delthat the water'iI more .,.)y cliItributed
throuchout the interval, or that tM paduallJ ~
iDa yield may be a nnlt of tha more complete ••
velopment of a di.erete &aM. The Jatt.V interpretatiClll
is favored here on the buiI of npportiq data 0b-
tained from borehole-velocity meuurtllDellti iD IIftral
wella, and OD the. fact that major eaviq It.aIWt in
well 5 just below a depth of 80 feet and that thia SOlIe

continued to cave throughout the deepening of I
hole. .
Producing zones are restricted to favorable beds t1

are areally enenmve along strike, &8 demonstrated
the simila~y of the discharge lop and the pumpu
tat data dUcu.ed below. Along dip, however, the (
of the formation e&rI'iesthe water-producing zone
ucess~ve depths within short diJt&ncee.Figure , sha
a 8eCtion through the well 6e1d from IOUth to nGi
~ug~ wells 9! 1, 6, and 5, with wen. 8 and , Pl
~ected mto the line of aecUOILSome zones were p"*
m only one borehole, whereu others were Pl"lleDt
two. or mo!, boreholea &lined in the dip di.rection_
LitholOgically, the producing ZOIleI are similar

the nonprodueing zones inaofar •• could be reveal
by field ezamination of the drill cutt.inp. Howe'Vi
these ZODel appear to be distinctively fraetured, ••
~ter percentage of the drill cuttings from the PJ
ducmr aonea had chip facee that were lIDoath &l

~lanar, which IUggeat.I better defined jointinc. In ~
tion, many of the planar IUI'facM OIl tJ.e chi
Ibowed IigDI of having been altered by circulJtil
IIWDd water.
AlthoU&'la-the productivity of a well may be Ire

one ZOIleor from .venl ZODel, no relation wu apIN
ent between the productivity of the wells and the nUl
ber of son. penetrated by them.

PUMPING nm
An 8-hour pumpiDa hit at a CODItant nte of :

plloDi per minute wu conducted on well 1, the CI
tnlly located well, and water-1eYeldecUn. were _
ared periodicaUy in all the weJlL The l'II1I1tinc am
dnwdown CUI'ftI faU into two pural groa~ wi!
the ueeptiOll of thole from wtlla 7, 8, and 1i. 01
II'01IPMIlam of CUrnI from ..u. OIl• __ liD
of the IJDc1iDealiDed alone &rib with well L The
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I'IIn7u 5.-DrawdOWD evna of wella 2 ADd5 cI1IrIq pump-
lDc of well 1 at 18 IIIIL

•

wells tap two common producing zones. Included in
this group is the curve from well 6, which, althoup
being downdip, was drilled deep enough to tap the
same producing zones tapped by well 1. The other
group includes the curvfll from wells &lined in direc-
tions other than along strike. Theee we11ado not tap
the producing zones tapped in well L The dr.wdown
trends of each group are shown in figure 5, where the
curve .for well 2 is typiral of wells belongm, to the
first group, which tap the two major producing foOn.
of well 1, whereas the curve for well 5 typifi. thOle
of the other group.
Figure 2 shOWl the drawdown distribution at aa.

end of the 8-hour test. The drawdown in the wella
alined parallel to Itrike it m&Dy tiJDII poeater tIwa
in the wells alined in other directiODl u much u 10
timfll more for thOle wella lyina within aoo feet of
well 1. The anomalous dr.wdown of i., ,. in well
8 probably result. from ita harine pmetnted the
lower producing zone of well 1 (fl&'. '). Althoaah
there was no meuun.ble yield tram thia saae d1lriDa
the drilIina of well 8, mud waddiDa OIl the bit whlll
drilliDa throqh thiI mt.Yal ••••••. that the ••••
CODtaiDaat Ieut IID&llamcnmta of water. The draw-
down in wells 7 ADd U ia eamewbat _ tIwa that in
the ather wella of the Itrib poap u • NIUlt of th.e
wells hariDc peDltrated 0D1, the upper of the two
major producing __ of well 1.
Shorter pumping t-.a of I- t.o 8-boar dvatioD haft

been run OIlmost of the other wella. In tM. ~ the
Icnreri.nc of water levela in I1II'l"OIIDdiDc..u.hu been
peatllt in the direction of It.rib uuI mach _ ill

.'.
.'
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other clireetiona, IUbstantiating the hypothesis that the
wells penetrate.' common producing zones that 1ft
laterally ezt.ensive along strike.

DISCUSSION

In general the literature cont&iDJa paucity of de-
t.&iled pumping-test data for the B1"UD8W'ic.kShale.
However, numerous pumping testa of wells throughout
the outcrop area of the Brunswick Shale in New Jer-
., where drawdown obeervations have been made in
more than ODe direction indicate that the aquifer baa
aniaotropic hydraulic Propertifll nvywhere. The de-
I'l"Ie of aniaotropy varifll from pl&ceto place. In IOme
areas it iI collliderably •• tIwa that shown here; in
fact, it may Pen approach iIotropy. Where mildly
anisotropic COIlditionsai.st, one could conclude that
dilerete producing IOnfll do not occur, but that the
formation iI thoroughly diwected by intercormeeting
fracturee resulting in hydraulic continuity in all direc-
tiODLNOnetheleu, drawdown iI alwall greatest &long.~ -
Practical implications of the hydraulic behavior of

the Bnmnick aquifer 1ft •• folIo.•• : If the watv
iI able to move more freely in the direction of Itrib
than in ather directions, th8Il the facility for the
Ipread of a contaminant would be greatest alone
It~ Such a condition hu been obIerved in Newart,
N.J., where elaaptecl toupee of Ialt water have m-
eroached in directions parallel to Itrib (Herpen and
Barbdale, 18Sl, p. 43). In additioo, it iI evident that
well interfereDce can be mjnjmjMd by &linin&,wella
in dinetiou other than parallel to Itrib. Moreover,
knowledge of the aniIotropic hydraulic behavior could
also have application in, pluniD, houm, develop-
ments that haft private weUa and wut.e diapolal, 10

•• to minimi. the IN*ibility of OODtaminetin. the
pound-water apply to iDdividual hou.L

• ••• 1NCa

-.. ••a.u" ad ••••••••• a.. Ja., ~ ftPGIt
- •• ......, MIl INDd m 2 ....v., •. NMrUIr.•.. I..." ua: ••• I-.., DIpt. o. •.a4 •••
DetIL. ••• ., ••••••••••••••• __ ---. 20.
8Po
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o e. Ge"erato~ Marketing to Bu~n.t" '.'

o b. Other Marketer

Dc. Burner

o 7. Specification Used Oil Fuel Marketer (or On site
Who First Claims the Oil MHta the Specifation .
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single' site where' waite'
treated, '~or8dand/or ".dispo~;.of: 1I"trans-
porter's principal place 'of businesS:-Please refer
to the INSTRUCTIONS FOR FILING NOTlFI-

":" :'" CATION,~ before- .completing. this' form, The
information requested herein is required by law
(Section. 3010 of the Resource COn$tlMltiOll MId
Recovety Act). ' -. '."-- ..... -r ", ... ,.
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_t'1eas8pn.nt or type Wltn t:L.1I t: type /1If ctUl7JCrer:/mcflJ in the ul'lshadedareasonly.

1:·='~f
~....

1[::::
.....

_RUCTIONS! If you ~Oe.iVlld II p;eprinted;....------------------1 label, affix it in the space at left. If 31'1Y of th
information on the label is incorrect, draw a line
through it and supply the correct information
in the appropriate section below. If the label is
complete and correct, leave Items I, II, and III
below blank. If you did not receive a preprinted
label, complete all items. "Installation" means a
single site where hazardous waste is generated,
treated, stored and/or disposed of, or a trans-
porter's principal place of business. Please refer
to the INSTRUCTIONS FOR FILING NOTIFI·
CATION before completing this form. The'
information requested herein is required by law
(Section 3010 of the Resource Conservation and
Recovery Act).

AL. PROTECTION A<;ENCY

HAZARDOUS WASTE ACTIVITY

~ .....
• ~ ~ p

',I .•, ....

INSTAL.L. ••••.. . TION'S EPA , .: .I.C.NO •.·.

..
NA~ 01'" IN'I. STAL.L.ATION

I.

I INSTAL.L.A·

I. II. TION
I MAILING
I AOORESS

I
I

L.OCATION
III OF INSTAL.-

L.ATION

J

'.. ,....
~: ... . .•..

PLEASE PLACE LABEL IN THIS SPACE

t::::.
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A. HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.31 for each listed hazardous
W3S1efrom non-specific sources your installation handles. Use additional sheets if necessary. -

r
, .

B. HAZARDOUS WASTES FROM SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from
specific industrial sources your installation handles. Use additional sheets if necessary.

1
1

CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Marie "X" in the box •• corresponding to the characteristics of non-listed
hazardous wastes- your installation. handles. (SH 40 CFR Pam 261.21 - 261.24.J. -. . a.. /GN~TA~LE -•. _.. - .--~-- •• CO""OS/~~- - - . -_.

. ; ICOOt,· -: .... . - . -' -. ICToz, - - - - - _...
~. "EACT/VII:

·(DOOJ' - .
•• TOX/C

ICOOO,

...
-:

X. CERTIFICATION

DATI: SIGNED

II certify under penalty of lDw that I have personally examined and am familiar with the information submitted in this and all
attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the submitted information is true, accurate, and complete. I am aware that there are significant penalties for sub-
mitting false information, includinr the possibility of fine and imprisonment. .

::.I - ... -.... - .
NAMII: • O ••.••.ICIAL TITLE (type or print}
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U.S.I!:NVI

HAZARDOUS WASTE ACTIVITYNO.TIFICATION

INSTALL"-
TION'S EPA ,
I.D. NO.' '. ,

affix It in the" Sl)ece at left. any of
information on the label is incorrect draw a line
through it and supply the correct 'information
in the appropriate sec:t/on below. If the 'lebel-i.
complete and correct, 'leaw'ltems'I, II. and iu
below blank. If you did not receive a preprinted
label, complate all items. "Installation" means a
single site where hazardous 'waste is generated,
treated, stored and/or disposed of, or a trans-
porter's principal place of business. Please refer
to the INSTRUCTIONS FOR FILING NOTIFI-
CATION before completing this form. The'
information requested herein is required by law
(Section 3010 of the Resource Conservation and
Recollery Act).

NAME 01" IN-
STALLATION

INSTALLA-
TION
MAILING
AODRESS PLEASE PLACE LABEL IN THIS SPACE
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~. HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.31 for each limd hazardous ..', '",
Wllte from non-specific sources your installation handles. Use additional sheets if necessary.

L

1-:::::

. HAZAR DOUS WASTES FROM SPECI F IC SOURCES, Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from
specific industrial sources your installation handles, Use additional sheets if necessary.

It

L

L'__ ~3L~~~~~~~~~CE~~~~
::. COMMERCIAL CHEMICAL PRODUCT HAZARDOUS WASTES. Enter the four-digit number from 40 CFR Part 261.33 for each chemical wb-';.c,:

Use additional sheets if necessary. .. ' .:,o:.~~~~::' ,-f'"

L
L
ID. LISTED INFECTIOUS WASTES. Enter the four-digit number from 40 CFR Part 261.34 for each lilted hazardous wasta from h~itaJ •• vetaf'inary
_ hospitals, medical and research laboratories your instal'-tion handles. U.additionaJ sheets if necnsary~.~.:-,:.·: '."';' ,.0.:.' .-:-'.~:~:':'.~,,,,,,,-,:~~:..

:. CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Mark "X" in the boxes corresponding to the charac:teristic:s of non-listld .
hazardous wastes your installation handles. (s.40 CFRPan:l26t.2t - 26t.24.J,'· , i ,.. ".. "':.'.i' ... - ..... - .: , .. ":" ,

L 0 I. IGNITABLE OZ. COIU'O.IV~ . ' .. '- . ·D~.~EACTIYE •. - • '0•.TO~;C"
Icooll IC0021" (COo"'· (COool' '

- ..~
.0'

r

: .. :;.

C CERTIFICATION

J certify under penalty of law that J have perlollQlly examined and am [amiliar with the information submitted in this and all
attached documents, and that based on my inquiry of those tndividuals immedilztely responsible for obtaining the information,
I believe that the submitted information is true, accurate, and complete. I am flWar~ tnat there an npifiCll1lt pe1lllltiel for sub-:
milling false information, inc!uding the p~ssibility of jin~ and impmonment.: " ~. '. .:- -. '.:-
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t'leaseprint-or type Wltn.I:LII t: type (1~ cn.r«:~ffft!:hFJr\."1.h. unshadedareasonly .•.... ,-:: . _=> -",:.:r~,GSA No.'0246-EPA-OT --::- ,~> ~ I
.~~~~~~~~~::.::&E~';r'~NortFlcA;-ioN N""Il=R'·"D'ClOUSW~STEACTIV·ITY _~~~IONS: If you receiWd a preprint~d .~:.:.:.
~-~----~----------~~~-----------------~~~,a~~in~~~MI~1f~~ ~~l.;;::~~..-.,:,'>'Y,':",,,!, :";',p'., ~g~~;:~:~;it~~7~i:;\~:~~l"""

'. -rr-:-» ..• below blank. If you did not receivea preprinted .
INSTALLA- label, complete all items. "Instaltancn" meansa

II. ~I~I":.ING single site where hazardous 'waste is generated, ...
AOORESS PLEASE PLACE LABEL IN THIS SPACE treated, stored and/or disposed of, or a trans.

porter's principal place of business.Pleaserefer
to the INSTRUCTIONS FOR FILING NOTIFI.
CATION before completing this form. The'
information requested herein is required by law
(Section 3010 of the Resource Conservation and
Recovery Act).

L.OCATION
OF INSTAl.'
L.ATION
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• f this il not your fint notlficatlon, ••..-:. YO!-'~.lnSUlI!ation's.EPA1.0. ~umber 1?Jh!t.apece ~~ bel~.
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~. HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.31 for each listed hazardous
waste from non-specific sOurces your installation handles. Use additional sheets if necessary.

L
B. HAZARDOUS WASTES FROM SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from

specific industrial sources your installation handles. Use additional sheets if necessary.

rr······
!
.....
.

,-. -v: : ., . -,
DATE SIGNED
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:. COMMERCIAL:CHEMICAC PRODUCT HAZARDOUS WASTES. Enter the four-digit number from 40 CFR Part 261.33 for each chemical sub-

~ __ ; ••:....s_~~_.n_~_.T'"y_O_u_~.;..jn.;.·,!1;.;:.••1..:.:2::.~8t;.._r~0_~;;..~h.:...~::,~_._.Ies.....;.~.....•:..i;;...~_h_::.mav;".'_.;"...Tbe_I._
haza__rd:.,.. _o_u_s_wast__e_.·_U"Tse_a_d_d_it_iO.,n,a_l_sh_e_e_U-if_n.,ecessa--ry-.-,-----.,----r-------,;----~

CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Mark "X" in the box. corresponding to the characteristics of non-listed
hazardous ~. your I~U!lati,!n: hancll~ (S. 40 CFR hrU 261.~1 - 261.24.): .. ~•. .: . -j - . :

. ".' D,.·i~";·TA8LE _c.;c. ~:~.,~",,: 'OL ~O~"OSI~~ :_.., ,. __ :' ··O~.~1EAc:TIVE
10001'.=.":('.':;;,:. ;: :,~" ", :::": ' .: :~•.::. -,~~ 100041' . ~ . . ',.: ';.". ~ . . • (oon, ..

. '~:;. '''''1::.''
,-: ,.:.

.;.

D•.TOXIC'
(0000,

~. CERTIFICATION·

11 certify under penalty of law tlutt I haP. peTlo1Ullly examined and am familiar with the information submitted in this and all
attached documents, and tlutt /Hued'on my inquiry of those individuals immediately responsible [or obtaining the information,
I believe that the submitted infoTmction istrue, accurate, and complete. I am aware that there are significant penalties [or sub-
mittinr false information; includln~th. pouibiliry of fin~ and imprisonment.':" . . : ."

I -- .."..."."..:,. '.:. .:........ .

~IGNATU" •.
NAME. O,.,.ICIAL TITLE (typ. or print)

-: I.:. .. : ~.
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•• ~UCjlON~:'~i'i_:Yo~ . receiwd a preprinted

~------""T"'---------~=:;'-------------":"---..:..jllbel:lffix-it inthoSI*:Itatloft.If ar.t,' of tn.
informatIon on the label is incorrect, draw a line
through it and supply the correct information
in the appropriate section below. )f the label is
complete and correct, leave Items· I, II, and III
below blank. If you did not receive a preprinted
label, complete all items. "Installation" means a
single site where hazardous waste is generated,
treated, stored and/or disposed of, or a trans-
porter's principal place of business, Please refer
tC' the INSTRUCTIONS FOR FILING NOTIFI-
CATION before completing this form. The
information requested herein is required by law
(Section 3010 of the Resourr:e Conservation and
Recovery Acti.·
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TlON'S E:PA
I.D.NO.·

.-.' : ".-~
" .: ~ •. ' £' •.

ft-
j:
11·:·:·:'.

...

roc::
t::::

U.S:ENV

NO]I FICATION

,:~>-.. .f":. ~.; .

NAM-Z OF IN-
STAL1.ATION

INSTA1.1.A-
TION
MAI1.ING
ADDRESS

; ,'"
PLEASE PLACE LABEL IN THIS SPACE _

r::::.

LOCATION
OF INSTAL-
LATION

F:~'::
t::::

r"r;;:
~
t
Pl

.. c:::

t::::
f,:::~...
;~~~

CONTINUE ON REVERSE



Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from
specific industrial sources your installation handles. Use additional sheets if necessary. E~jjj;:

· COMMERCIAL CHEMICAL PRODUCT HAZARDOUS WASTES. Enter the four-ciigit number from 40 CFR Part 261.33.for each chemical sub-. ;'. t
stance your installation handles which may be a hazardOUSwasta.· Use additional sheeu if,,~ry.:/:":: ... .'. .:, .:;;:/ :.:,< ~";",:.~/~~.:~:::.-:;;~ ..:'.' ::'-::'~ .:.: .. (:::::J-----.---...------.--_r----r----,---,------'T--,-----.----r-----r----I.--: {~m
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D. LISTED INFECTIOUS WASTES. Ent8r thefour-cilgit number from 40 CFR Pert 261.34 for each listed haDrdous -u from hospial., Wt8rinary
hospitals, medical and research laboratories your installation handles. Use adcIitioMl sheets If nec:essery. -:"!'-;-=::-::=- -c;"-~r-'!::-:::~.~j.~-'" r-

· CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Mark "X" in the boxes c:o" •• poilding to the c:MrKterirtics of non-limd
hazardous wasta your installation. Nlndles. IS. 4() CFR".". 261.21 - 261.24.J, .. : ' .... , .•.... - .. . --. - ...
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· CERTIFICATION
I certify under penalty of law that I halle peno1Ullly examined and am familiIITwith the infon1llltion submitted in thu and all
ttached documents, and that blUed on my inquiry of thas« indilliduai.rimmedilltely relpon.ribJ. for obtaining the information,
r believe that the submitted infomution u true, aCcUnlte,and complete. I am aware tluJt the,. tire sipjfktmt peraaltia for m/;l-
.nitting false information, includin, the p~nibiUty of fine and impri.ronment.-· ."
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ONS: If you received a preprinted
, aHix it in the scece at left. If an, 0'. .he

information on the label is incorrect, draw a line
through it and supply the correct information
in the appropriate section below. If the label is
complete and correct, leave Items I, II, and III
below blank. If you did not receive a preprinted
label, complete all items. "Installation" means a
single site where hazardous waste is generated,
treated, stored and/or disposed of, or a trans-
porter's principal place of business. Please refer
to the INSTRUCTIONS FOR FILING NOTIFI·
CATION before completing this form. The'
information requested herein is required by law
(Section 3010 of the Resource Conservation and
Recovery Act).
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,Il". HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the four-<ligit number from 40 CFR Part 261.31 for each listed hazarooul \':::::::

wast. from non-spec:ific sources your inSUlUation handles. Use additional sheets if necessary.

I,

IB, HAZAR DOUS WASTES FROM SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 251,32 for each listed hazardous waste from
.L specific industrial sources your installation handles. Use additional sheets if necessary.

L
L

~- COMMERCIAL CHEMICAL PRODUCT HAZARDOUS WASTES" Enter the tour-<llgit number from 40 CFR Part 261.33 for each chemical sub-
stance your installation handles which ~ay be a hazaroous waste.}JSI,additional sheets if necessary. .
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CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Mvk "X" in the boxes COiiespoMing to the chal1lCt8rilticl of non-listtd
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I certify under penalty of ItIW that I hllJle p.nolUllly uamined and am famililu wilh the information submitted in (his and all
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

IN REPLY REFER TO:
ES-92/286

Fish and Wildlife Enhancement
927 North Main Street (Bldg. 01)
Pleasantville. New Jersey 08232

Tel: 609·646·9310
FA)(: 609~-O352

R~d
1/"t1jQZ

July 22, 1992

Ms. Patricia Tom
COM Federal Programs Corporation
111 Fulton Street, Suite 710
New York, New York 10038

Dear Ms. Tom:

This letter responds to your July 8, 1992, request to the U.S. Fish and
Wildlife Service (Service) for information on the presence of federally listed
and proposed endangered and threatened species, and sensitive environments at
a Resource Conservation and Recovery Act investigation site located at 714
Division Street, Elizabeth, Hudson County, New Jersey.

This response is provided pursuant to the Endangered Species Act of 1973 (87
Stat. 884, as amended; 16 U.S.C. 1531 et seq.) to ensure the protection of
endangered and threaten~d species and does not address all Service concerns
for fish and wildlife resources. These comments do not preclude separate
review and comments by the Service as afforded by the Fish and Wildlife
Coordination Act (48 Stat. 401, 16 U.S.C. 661 et seq.), if any permits are
required from the U.S. Army Corps of Engineers pursuant to the Clean Water Act
of 1977 (33 U.S.C. 1344 et seq.), nor do they preclude comments on any
forthcoming environmental documents pursuant to the National Environmental
Policy Act of 1969 as amended (83 Stat. 852; 42 U.S.C. 4321 et seq.).

The Service has reviewed available information to determine the presence of
any environmentally sensitive areas in the vicinity of the project. We are
not aware of any sensitive environments of federal concern within the proposed
project area.

Enclosed is a summary of the federally listed and candidate species in New
Jersey for your information. A review of our files indicates that except for
an occasional transient bald eagle (Haliaeetus leucocephalus) or peregrine
falcon (Falco peregrinus), no other federally listed or proposed threatened or
endangered flora or fauna are known to occur within the vicinity of the
project area. Therefore, no further consultation pursuant to Section 7 of the
Endangered Species Act is required by the Service. If additional information
on listed and proposed species becomes available or if project plans change.
this determination may be reconsidered.



Candidate species are species under consideration by the Service for possible
inclusion on the List of Endangered and Threatened Wildlife and Plants.
Although these species receive no substantive or procedural protection under
the Endangered Species Act, the Service encourages federal agencies and other
planners to consider candidate species in the project planning process. The
New Jersey Natural Heritage Program provides the most up-to-date data source
for candidate species in the State, as well as maintaining information on
State listed species, and may be contacted at the following address:

Mr. Thomas Breden
Natural Heritage Program
Division of Parks and Forestry
CN 404
Trenton, New Jersey 08625
(609/984-0097)

Should the Natural Heritage Program data search reveal the presence of any
candidate species on the site, the Service must be contacted to ensure that
these species are not adversely affected by project activities.

Further information on State listed wildlife species may be obtained from the
following office:

Ms. JoAnn Frier-Murza
Endangered and Nongame Species Program
Division of Fish, Game and Wi·1dlife
CN 400
Trenton, New Jersey 08625
(609/292-9101)

Information contained in this letter and additional information obtained from
the aforementioned sources represents the public interest for fish and
wildlife resources and should warrant full consideration in the project
planning process. The Service requests that no part of this letter be taken
out of context and if reproduced, the letter should appear in its entirety.

We appreciate your cooperation in this matter. Please contact Dana Peters of
my staff if you have any questions or require further assistance regarding
threatened or endangered species.

Sincerely,

Enclosures

2



Revised 5/92

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN NEW JERSEY

An ENDANGERED SPECIES is any species that is in danger of extinction
throughout all or a significant portion of its range.

A THREATENED SPECIES is any species that is likely to become an endangered
species within the foreseeable future throughout all or a significant portion
of its range.

FISHES

Sturgeon, shortnose* Acipenser brevirostrum E

REPTILES

Turtle, Atl. Ridley*
Turtle, green*
Turtle, hawksbill*
Turtle, leatherback*
Turtle, loggerhead*

Lepidochelys kempii
Chelonia mydas
Eretmochelys imbricata
Dermochelys coriacea
Caretta caretta

E
T
E
E
T

BIRDS

Eagle, bald
Falcon, Am. peregrine
Falcon, Arctic peregrine
Plover, piping
Tern, roseate

Haliaeetus leucocephalus
Falco peregrinus anatum
Falco peregrinus tundrius
Charadrius melodus
Sterna dougallii dougallii

E
E
T
T
E

MAMMALS

Bat, Indiana Myotis sodalis E+
Cougar, eastern Felis concolor couguar E+
Whale, blue* Balaenoptera musculus E
Whale, finback* Balaenoptera physalus E
Whale, humpback* Megaptera novaeangliae E
Whale, right* Balaena glacialis E
Whale, sei* Balaenoptera borealis E
Whale, sperm* Physeter catodon E



Dwarf wedge mussel
Beetle, northeastern beach tiger
Butterfly, Mitchell satyr
American burying beetle

Pogonia, small whorled
Swamp pink
Orchid, eastern prairie fringed
Knieskern's beaked rush
American chaffseed
Joint-vetch, sensitive

STATUS:

E: endangered species
T: threatened species
+. presumed extirpated

PE: proposed endangered
PT: proposed threatened

INVERTEBRATES
Alasmidonta heterodon
Cicindela dorsalis dorsalis
Neonympha ~ mitchellii
Nicrophorus americanus

PLANTS
Isotria medeoloides
Helonias bullata
Platanthera leucophaea
Rhynchospora knieskernii
Schwalbea americana
Aeschynomene virginica

* Except for sea turtle nesting habitat, principal responsibility for
these species is vested with the National Marine Fisheries Service.

Note: for a complete listing of Endangered and Threatened Wildlife and
Plants refer to 50 CFR 17.11 and 17.12, July 15, 1991)

E+
T+
E+
E+

E
T
T+
T
PE
PT



revised '5/92

CANDIDATE SPECIES IN NEW JERSEY

CANDIDATE SPECIES in categories 1 and 2 are species that appear to warrant
consideration for addition to the List of Endangered and Threatened Wildlife
and Plants. Although these species receive no substantive or procedural
protection under the Endangered Species Act, the Service encourages federal
agencies and other planners to give consideration to these species in the
environmental planning process.

VERTEBRATES

Turtle, bog
Terrapin, northern diamondback
Snake, northern pine
Duck, harlequin
Rail, Black
Shrike, migrant loggerhead
Warbler, cerulean
Bat, eastern small-footed
Rabbit, New England cottontail
Shrew, long-tailed
Shrew, Tuckahoe masked
Woodrat, eastern

Category

Clemmys muhlenbergii
Malaclemys terrapin terrapin
Pituophis melanoleucus melanoleucus
Histrionicus histrionicus
Laterallus jamaicensis
Lanius ludovicianus migrans
Dendroica cerulea
Myotis subulatus leibii
Sylvilagus transitionalis
Sorex dispar
Sorex cinereus ni&riculus
Neotoma floridana ntadster

INVERTEBRATES

Beetle, cobblestone tiger
Butterfly, regal fritillary
Butterfly, tawny crescent
'Dragonfly, banded bog skimmer
Dragonfly, extra-striped snaketail
Moth, Albarufan dagger
Moth, Bucholz' dart
Moth, Daecke's pyralid
Moth, Hebard's noctuid
Moth, Lemmer's pinnion
Moth, precious underwing
Moth, Carter's noctuid
Moth, annointed sallow noctuid
Skipper, Eastern beardgrass
Skipper, grizzled
Mussel, brook floater
Mussel, green floater
Mussel, yellow lamp

Cicindela mar&inipennis
Speyeria idalia
Phyciodes batesi
Williamsonia lintneri
Ophiogomphus" anomalus
Acronicta albarufa
Agrotis bucholzi
Crambus daeckeellus
Erythroecia hebardi
Lithophane lemmeri
Catocala pretiosa
Soartinipha&a carterae
Pyreferra ceromatica
Atrytone aro&os aro&os
Pyr&us wyandot
Alasmidonta varicosa
Lasmi&ona subviridis
Lampsilis cariosa

2
2
2
2
2
2
2
2
2
3C
2
2

2
2*
2
2
2*
2
2
2
2
3C
2
2
2*
2
2*
2
2
2



B1azingstar
Bog asphodel
Boneset, Pine Barrens
Bulrush, Long's
Butternut
Chaffseed
Joint-vetch, sensitive
Lobelia, Boykin's
Meadowbeauty, awned
Micranthemum, Nuttall's
Morning-glory, Pickering's
Panic grass, Hirst's
Pigweed, sea-beach
Pondweed
Rush, New Jersey
Sedge, variable
Spring beauty
Spurge, Darlington's
Tick-trefoil, ground-spreading
Verbena .

PLANTS
Liatris borealis
Narthecium americanum
Eupatorium resinosum
Scirpus longii
Jug1ans cinerea
Schwa1bea americana
Aeschynomene virginica
Lobelia boykinii
Rhexia aristosa
Micranthemum micranthemoides
Sty1isma pickeringii var. pickeringii
Panicum hirstii
Amaranthus pumi1us
Potamogeton confervoides
Juncus caesariensis
Carex po1ymorpha
C1aytonia sp.
Euphorbia purpurea
Desmodium humifusum
Verbena riparia

2
1
2
2
2
PE
PT
2
2
1*
2
2
2
2
2
2
2
2
2
21

STATUS:
1: Taxa for which the Service currently has substantial information to

support the appropriateness of proposing to list the species as
threatened or endangered. Development and publication of proposed rules
on these species is anticipated.

,-- - .

2: Taxa for which information now in possession of the Service indicates
that proposing to list the species as threatened or endangered is
possibly appropriate, but for which conclusive data are not available to
support proposed rules at this time ..

3C: Taxa that have proven to be more abundant than previously believed and/or
those that are not subject to any identifia1be threat. If further research or
changes in habitat indicate a signficant decline in any of these taza, they
may be reevaluated for possible inclusion in categories 1 or 2.

PE: Proposed Endangered species

PT: Proposed Threatened species

* indicates those species for which there have been no authenticated
records in New Jersey since 1963; some of these are possibly extinct,
but further research is needed to determine their status with any
confidence.

? indicates those species for which occurrence in New Jersey is
questionable.

Note: for complete listings of taxa under review, refer to Federal Re&ister
Vol. 56, No. 225, Nov. 21, 1991 (Animal) and Vol. 55., No. 35,
February 21, 1990 (Plants).
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IA. HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the four-<ligit number from 40 CFR Put 261.31 for uc:h l.isUd NzardouI· .,.
~ wast. from non-spec:ifiesources your installation hlndles. U"ldditional shilts if necessary.' . .;., ... '. ....:! --" . . . . .

. HAZARDOUS WASTES FROM SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous wast. from
specific industrial sources your installation handles. Use additional sheets if necessary.
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